SEPTEMBER 1950 
+ 


National Conference— In Abstract 


Part / of Contemporary olighting for 
Modern and 


THE JOURNAL OF THE ILLUMINATING ENGINEERING. SOCIETY 


ine 
: 


4 Up to 35% More Efficient 


3% S ) j Also, New Catalog 
uve BENJAMIN “STRIP-LINE” SYSTEM 
How Sy ‘ ve e the er more and better his 
: f t ‘ ed were 450 


meow Stowe, 
Portiand. Ove 


INOUS 
VER 


make ALL the 


The translucert Vinylite louvers specially de- 
veloped for “Sky-Glo,” not only reflect but also 
transmit light to create a NEW KIND OF 
LIGHT and an entirely new experience in see- 
ing. The special qualities of these plastic 
louvers diffuse and soften light to provide 
maximum freedom from glare. 


Many types of louver materials were studied 
and tested before Vinylite was selected by Ben- 
jamin engineers. Here is a material that actu- 
ally glows with light...that creates luminous 
ceilings so impressively better that overall 
lighting has become a “best seller” overnight! 


With Benjamin Luminous Louvers, high levels 
of ilumination in the order of 50—100—150 foot 
—canmiles—are easily attained without annoying 
brightness or glare. In fact, so unobtrusive is 
“Sky-Glo” illumination, that there is no aware- 
ness of high levels of illumination...only the 
sensation of pleasant, restful, inviting, com- 
fortable surroundings. 


In maintenance, too, Vinylite “Sky-Glo” louvers 
are superior. The hard and non-porous surface 
of “Sky-Glo” louvers resists adherence of dust, 
dirt and grime. They are easily kept in “like 
new” condition by an occasional dipping in 
lukewarm water with soapless detergent. 


Send for FREE 
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LUMINOUS LOUVERED LIGHTING SYSTEM 


Sold Exclusively through Electrical Distributors 
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you can SURE.. irs 
Westinghouse 


No wonder he's worried. He's picking 
“fixtures”. You know fixtures won't solve 

lighting problems—4at how many other 

people do? 

It takes expert planning by qualified 
engineers to solve lighting problems and 
give you the Best Buy in Lighting. 

Whether you plan lighting, buy lighr- : 
ing, or install lighting, the services of a \ 7 e 
Sassen Lighting Engineer are estinghouse 
available to you. 


An introduction to one of the many p L A N N Ff D 


fixtures which Westinghouse offers to meet 


your demands can be had by writing L / G H T / N G 


for Booklet B-4442, Westinghouse Electric 


Corporation, 511 Wood Street, Box 868, PA YS 


Piusburgh 30, Pennsylvania. 
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. . . at Koster-Swope, Louisville, Kentucky AFTER DARK, the Litecontrol fixtures in this smart automo- 

Architect: Joseph H. Kolbrook bile showroom come into their own — illuminating the cars 

Engineer, & Associates on display in a manner to attract passersby and build sales 
lect: Contractor @obert Barry Electric Co f b Y d h d 

interes: Sto. $198 — 9 tame, to. $198 ~ 2 tone, Ne. long after regular business hours. Yet, during the day, they are 

caring ney completely unobtrusive and blend smoothly with the ceiling. 


Watts oer No 281 No 184 No 
His 150 There is nothing to distract a buyer's eye from the smart lines 
Caling Reign 55 fest and charm of the cars. If you have a problem in lighting show- 


Seeciee 8 feet on center 
: rooms — or any difhcult-to-handle-spot — your nearest Lite- 


Average Footcandios 42 service 
*PHOLOPHANE CO. INC control representative will be happy to assist you in any way. 


The LITECONTROL No. 5100 Fixture... 


is a recessed, Slimline fixture designed to give exceptionally 
efhcient light distribution. Lens may be either Holophane 
CONTROLENS? or diffusing glass panels held in two 
hinged frames. Merely loosening the self-retaining catches 
gives instant and easy access to the inside for servicing 
Catalog Number of Housing Tom Aporos 
Number lomos | Width Length Width | Snip wr 
275w 96" 7, 80 Ibs 
si38 % Wy 92 Ibs 
$100 3 End cap for individual units or continvows runs 2 es 
5100 6 Suspension strom 2 per unit 3 th 


LITECON TROL LITECONTROL CORPORATION 


36 PLEASANT STREET WATERTOWN 72. MASSACHUSETTS 
KEEP UPKEEP DOWN 


MANUFACTURERS OF FLUORESCENT LIGHTING fQUIPMENT 
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an incomparable series 
of 30 separate and 


all 4, 5, 6 and 8 foot 
lamps ... slimline, low- 
brightness or starter type. 


The new Curtis Coronet Series is designed to 
provide unexcelled general illumination for all 
commercial interiors. Eye-comfort, traditional in 
Curtis lighting units is even more characteristic 
of this skillfully engineered line. Yes, now Curtis 
offers not only Quality ... but “Quality with 
Features”. 

Shielded 40° crosswise with either 40° or 25° 
lengthwise shielding .. . offering the optimum in 
eye-comfort 

Alzak Aluminum or Baked White “Fluracite” steel 
reflectors . . . highest lighting efficiency. 

Newly designed “Tong Hangers” speed and sim- 
plify installation . . . Lower installation cost. 
Fingertip control louver catches permit relamping 
32 feet of lamps from one ladder position . . . 
lower maintenance cost 

Bears Electrical Testing Laboratories and Fleur- 
O.Lier labels . . . guaranteed performance. 


Curtis Tong Hanger 
already mounted. 
ready te receive 
wedge-top of lumi- 
naire wireway. 


Tongs expend when 
is pushed 
upward in one sim- 
ple motion. Edges 
eof tengs catch 
under continuous 
ridge. Luminaire is 
released. weight 
pulls tongs togeth- 
er and assures ¢ 
strong grip. 


Simple lock nut 
above tong hanger 
is tightened and 
mounting is com- 
plete in «@ traction 
of the time re- 
quired by conven- 
tional methods. 


series ate 
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George J. Taylor 


[ELUMINATION of offices to levels 


of 50 footeandles is a building 


management factor of some signifi- 


eance im recent years. Space-hungry 


businesses throughout the land have 


ereated a minor boom in the erection 
of large buildings for office oeeupan 
ey. Without the desirable 
light space, the owners must attract 


usually 


and hold tenants with such features 


as good artificial illumination and 
complete air-conditioning. 

Sinee office buildings, as a rule, are 
given a fifty-vear life for tax pur 
buildings are be- 


poses, older 


ing, or will be, modernized to keep 


many 


pace with the modern buildings bid 
ding for tenant occupancy. 

Adequate lighting requirements for 
offices have been well detined by the 
liluminating Engineering Society 
These 


ever appreciated, though perhaps not 


requirements are more than 


fully understood, by building owners 


and “specifiers” of lighting equip 


ment. The factors involved in achiev 


CHART 1-COST COMPARISON OF TYPICAL TYPE 
FLUORESCENT LUMINAIRES FOR OFFICE LIGHTING 


_GEILING AND SUSPENDED LUMINAIRES 


LIGHTING COS 


PER SQ FT 


( See 2, Sane 4) 


LARGE ROOM x 120° 
MEDIUM ROOM 40 x 60 
SMALL ROOM 20°x 20° 


706 
FOR 5O FOOTCANDLES 


"RECESSED TROFFER LUMINAIRES 


APPROXIMATE FIRST COST 
PER SO FT FOR 


Upper Part Chart I. 
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ing these results comfort, adequate 


illumination and pleasing appearance 
well delineated, 


have not been so 


however. Even less understood by 
most specifiers are the over-all eco. 
nomics involved for an installation 
meeting recommended practice 

“specifiers” in the 


To aid such 


selection of equipment for specific 
office applieation, u study has heen 
made of eighteen currently available 
types of fluorescent luminaires com 
monly used for office lighting, anal 
the standpoint of cost, 


yzed from 


comfort and aesthetics 
In order to analyze each luminaire 
in relation to the which it 


would be used, three office sizes were 


space in 


selected, each having a 10-foot ceil 
ing. In addition to this, two types of 
ceilings are considered: (1) Sus- 
pended furred metal lath and plaster, 
(2) Suspended furred metal acousti 
eal ceilings. 
Illumination computations were 
made for the 18 


systems, in the three room sizes, for 


types of lighting 
the two ceiling conditions, using prac 
utilizing the 
that 
would provide as nearly as possible 
Where lighting lay 


tieal lighting layouts 


best arrangement of luminaires 


footeandles 
outs did not provide exactly 50 foot 
were 


candles, adjustments 


made to aceomplish this result. There 


proper 


fore, cost comparisons are based on 


the same level of illumination so that 
can be made on 


direct parisons 


an equal basis of equal footeandles 


In this study, all pertinent data are 


tabulated for quick comparison be 


tween the lighting systems shown. 
the tabulations are 
foot of all the 


arehi 


Also, ineluded in 
the cost per square 
which 


their 


lighting svstems, many 


tects find useful in building 


Brite Lighting Ime New York 


537 


Appraisal of Modern Fluorescent Lighting Systems 
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estimates. These values together with 
sperating costs per square foot are 
plotted which craphieally shows in 
ereasing costs of the varus lighting 
evetems analyzed 

There are five sienifieant factors 
which have a bearing upon the final 


selection of the twpe of lwhting «vs 


tem to imetall These faetors, not 
necessarily om the der of their um 
portance, ma he listed as follows 

‘ Qua 

Ay 

Maintenas Que 

as (ust ‘ 


Whatever weight or importance is 
mained to any of the abowe factors 
for any valid or speeml reason will 
determine the type of lehting system 


to tse “rating chart” for the 18 


vhtinge om pre 


ented, considerme the five ftaetors 


al “eve 
alae Figure 2. An outstanding application of infrared energy for providing warmth 
for 20,000 chickens. Four crops of broilers per year are raised from just-hatched 

” baby chicks in this large 50 ft. x 300 ft. structure at Millsboro, Delaware. Each 

Light and Agriculture of the 38 units is equipped with 6 250-watt R40 infrared lamps. The complete 
installation of 288 lamps is connected to a voltage regulator which automatically 


maintains the proper energy level throughout the period of growth. 


ng our knowledge to living things 


tieal eeonomie considerations m= the 


rrowth process has become recognized, without the fussy visual demands 
wave of interest has heen <timulated Plants and animals are content to 
hich bas prospects of creating great thrive tor human benefit if we concen 
‘ pigert nitive. tor the iuminating trate on what we ean do to comple 
engineering protession There ment and improve their growth proc 


t ess, In this field of serviee with its 


rreat interests m wricul 
ture now heme served on practreal pro quite different seale of values, there 
luetion problems bw lwhting. Of on are ioplieations that we might some 


wish to approprate for our pre 


‘ anes the faet that assumptions may 
de im the well-developed fields of terred chent, the human bemg 
hting exnnnet be taken as the basic Life forms that have only instinetive 
nes opel trons suitable to mlant« t “De 
TOD titable to wants offer very gratifving, depend 
t eulture new drawing 
als For these Purposes, ree responses when we learn how te 
nil ni jon the resources of 
‘ endatior ould be made with ret satisty those wants faithfully. There 
htin to develop mproved 
erence f the quite different respon« ire ne perceptible subjective reactions 
for n and prest 
eharne s of plants ind animal. to eompleate problems and render 
bee bette know? thy! \ ir teel yu fhe Intions so contingent as in the 
ent eat ‘ il ive lew ping, the hromdenimg where humans are involved For 
evil oordinated emand f at is manele ample, in the near future the lighting 
ittention a ‘ vhich ean at ‘ u vare of the tendeneyv to specialist may be discovering valuable 
feet a thstantial difference in the \ unity of obj ‘ That has nie itien trom observation about 
quantity ancl } . ‘ ee ved necessarily f the faet that what isu perat ve, sav, in the life of a 
farm erep \ her fhe we serve the ne h. Our aquatic frends ean’t live at 
‘ ilture ser tll unless ther ght comes from over 
Ant 
nm war ndireect hy ead 
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A-C Fluorescent Lighting for 
New York City’s Latest Subway Cars 


E. W. Beggs 


SEVERAL years ago the Board of 

Transportation of the City of New 
York decided to build a 
subway train to test out refinements 


new type ot 


m car design and fabrication which 


later might be incorporated in regular 
New York One of the 


more tnportant 


subway cars. 


innovations was a 


fluorescent lighting system operating 


trom uninterrupted io evele power 
constant voltage and 


with relatively 


frequency such as is regularly avai! 

able for general lighting elsewhere. 
Such a 

nate the blinking of lights in the ecar- 


in the 


power system would elim 


as the train passes over gaps 


Authors. Westinghouse Electric 
field, N. J. and Pittsburgh 
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H. W. Graybrook 


third rail system. It would minimize 
variations in lighting level with vary 
ing power line voltage. It would in 
cold 
starting and would eliminate d-e mer 
drift 


fluorescent lamp to become dim when 


sure dependable weather lamp 


eury which causes one end of a 


operated on direct current It would 


also allow the use of standard hot 
cathode fluorescent lamps and equip 
num 


ment. This last would reduce the 


ber of lamps and fixtures and the 
amount of power required for each ear 
would the use of regular 


and permit 


not cathode lamps which have a mini 
mum dark end at the lamp cathode 
Analysis of the frequency and dura 


tion of the gaps in the third rail power 


Figure 2. Interior view 
showing two continuous 
rows of dust-tight fixtures 
per car with 72-inch T-8 
hot cathode slimline lamps. 
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system of the New York Subways in- 
to cover all but the most 
should be 
lights during 


dicated that 


extreme cases, provision 


made to maintain the 
power interruptions up to 10 seconds 
duration, <A 
with a 142 lb 
This device, 


would provide 245 kilo 


flywheel generator was 
designed wheel, 185," 


in diameter operating at 


watt seeonds as the machine slows 


down to 30000 An actual test 


of the ear showed that this fivwheel 


generator will maintain the lights in 


the ear for about 25 seeonds after the 


600 volt d-e power is turned off. 
The line voltage on the system vanes 


from about 450 to 750 volts. Inean 


descent tungsten filament lamps vary 
in lumen output from 35 per cent to 


205 per cent with this variation in 


volts. Under the same condition, d-e 
fluorescent lamps operating on special 
resistance type ballasts vary from 55 


per cent to 125 per cent in lumens 


With the 


special voltage and frequeney control, 


flv-wheel generator and its 
the fluorescent lamp lumens vary only 
from 96 per cent to 106 per cent over 
the entire range of third rail voltage 
With a-e 
provide any secondary voltage desired, 
starting 


sured 


available, it is possible to 


Because of this, cold weather 


at any temperature can be 
simply by providing adequate voltage 
at the generator or from the ballast 
itself. With the standard 115 


supplied by the generator, and regular 


volts 


slimline lamps and ballasts, the lamps 
operated satisfactorily throughout the 
winter season of 1949-1950, 


Special provisions were made to 
Variation in 
voltage, so that 


ballasts 


prevent wide frequency 


as well as stundard 


lead-lag two-lamp could be 


used. The narrow variations provided 
make these types of regular equipment 
operate with normal balance between 
the lead lamp and the lag lamp; thus, 
ballasts do not overheat, and both the 
lead lamp and the lag lamp operate at 
about the same output over the range 


of voltage supplied to the alternator 


tions of it, ean be 


same equipment, or modifica 


nels pled to railway 


car lighting where 600 volta d-c is 


available from the third rail or the 


overhead trolley «v«<tem 
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‘ HAVE attempted by thi 
answer the often-asked 
’ “Where do the ideas and 
for lighting fixture design 
from?” It is « 


inte the 
to find how 
Fixtures, 


to eee how 


"THERE 
fluorescent 


ot 


is 


ineasure the 


erties of these 


N. 


Urprising 


vast etc 


our process of evolution 


this vast 


an 


fhstracts 


H. Vacha 


oft 


to 


question, 


written 


ator 


influences 


when delving 


important a part Lighting 
Candelabra, ete. have played 


It 


18 


background « 


Charles W. jerome 


urgent need 


lamp industry 


eolor- rendering 


lamps This } 


iw 


te 


1 th 
prop 


hee 


of 


irtiste development has so influenced 
var lighting fixtures of today 

kor centuries the pride ot han 
wrought eraften mship created ex 
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Lighting Fixture Design for Homes 


of Today and Tomorrow 


and decorated with the Old 


quisite pieces Nghting ornament, 
desagned 
World charm of symbolism and tradi 


As 


however, natural 


tonal ornamentation man pro 


yresses, transforma 
tions take place and now in this world 
ot mechanics, we do not have patience 
for time-consuming handicraft. Our 


ward technological developments, me 


ingenuity are directed to 


chanical operations, and assembly 


Today's designer of lighting equip 
ment, therefore, is confronted with the 
‘ask of keeping up to date with the 
mechanical genius of this 20th century, 
md, familiar with the knowledge that 
has been acquired in the technique of 
He 


an 


lighting during our modern times 
must understand the reasons “for” 


“why” of good hghting 


The influence of these technological! 


developments will naturally bring 


forth lighting products and methods 
those 


that will be a far from we 


ery 


have known in the past 


| Specification of Color-Rendering Properties 


of Fluorescent Lamps 


Deane B. judd 


heuhtened by the the 


‘DeLuaxe” 


introduction of 


line of colors which have 


give “excellent color 


been deve loped to 


rendition.” 


Conference, 


The present study was undertaken 
hy the authors as part of a sub-com- 
of the 
Standards Association's C-78 Commit- 
No effort 


positive conclusions nor 


mittee on color American 


lee. is made here to draw 
are any ree- 


ommendations made. These data will 
he presented to the Sub-Group and 
from them will develop definite recom 
mendations for submission to the main 
committee for action. These data are 
submitted here in an effort to apprise 


industry and consumers of the cogni 


eo} — 


70r 


60 


$o 


Figure 9. Average energy differences 
in British bands vs duplication indices. 


zance being taken of this problem and 
of the 


as an introduction to some 


complexities involved in its solution 
The National 


has used a procedure to measure color 


Bureau of Standards 


light 
the 


rendering properties of various 


This 


changes made in three pairs of meta 


sources involves measuring 


meric colors in going from the stand 


ard souree to any substitute. These 


changes are combined into a “duphieca 
Index, I,” 100 


represents exact duplication; an index 


tion on a seale where 


of 50 is approximately the degree of 
dupheation of incandescent lamp light 


tor natural daylight; and the index 


tor monochromatic light by wavelength 


Author Sylvania Electric Products In 
Sa Mase. and National Bureau of Stand 
Washington. D. respectively 
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700 millimicrons for natural daylight 
8s approximately zero 

These computations are a laborious 
task and are quite unsuited for any 
quick routine check sach as might be 
How 


ever, they constitute a procedure with 


employed within a lamp factory 


which considerable experience has been 
gained and which gives a quaniitative 
measure of the color rendering prop 
erties of illuminants 

In the present study, therefore, we 
have used these computations to deter 
mine the duplication indices of eight 
different spectral distributions of flue 


reseent lamps (four “cool whites” and 
for black-body 
We then 


pave used these results as a yardstick 


whites”) 
4500°K 


(Illuminant A) respectively 


four “warm 


radiation of and 


of the efficacy of several simpler means 
of specifying the color-rendering prop- 
erties of these lamps 

The British use as a measure of the 
color-rendering properties of fluores 
cent lamps, the per cent luminosity in 
eight spectral bands which are chosen 
as being of equal importance in color 
energy differ 
ences from the standard in these bands 


rendition. If average 


Glow Switch Transients for Starting Fluorescent Lamps 


F. H. Rixton 


HE trend toward the use of kryp 

ton as fill-gas in some fluorescent 
lamps imposes a more difficult starting 
problem on fluorescent lamp starters 
To insure reliable starting of such 
lamps it was necessary to improve the 
transients produced by glow-switches. 

Several articles have been published 
explaining the fundamental design of 
function in 


glow-switches and their 


starting fluorescent lamps. The nature 
of glow-switch voltage transients and 
their relation to lamp starting, how 
ever, is not widely known. This paper 
presents a study of a convemient meth 
od of measurement of glow-switch 
transients, the size and nature of such 
effect of 


transients. The 
20-watt T12 and 25 


transients, and the design 


features on the tests 


sre eonfined to 


Division, Westinghouse 
Bloomfield, N. J 


Author Lamp 
trie Corporatior 
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are chosen instead of luminosity dif 
ferences, a fairly promising correla 
tion is found with the duplication in 
dices for our eight test lamps as shown 


in the illustration 


As indicated, this has been a pre 


liminary study of the problems in 


volved, Although we have not, here, 


tried to draw any conclusions nor to 
make any recommendations, our work 
has encouraged us to believe that a 
simple workable specification for the 
color-rendering properties of fluores- 


cent lamps is an attainable goal 


SECONDS 
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VOLT 


IN 


TAGE AREAS 


PULSE OL 


MAKINUM 
° 


CURVE A -GAS MIXTURE ELECTRODE 
CURVE 8 -GAS MIXTURE ®2, ELECTRODE % 
CURVE C-GAS MIXTURE ELECTRODE 


“VACUUM SWITCH 


? 
THERMAL | 
AIR SWITCH” 


10 20 30 


40 60 


GAS PRESSURE ~ MILLIMETERS 


Figure 3. Effect of fill gas mixture and pressure and elec- 
trode configuration on glow switch transient voltage areas. 


watt T12 fluorescent lamps and auxih 
ries 

When ballast voltage is applied to 4 
discharge is im 


glow-switch a glow 


tiated which heats the bimetal strip 
end causes it to contact the opposite 
flows 


through the fluorescent lamp cathodes 
period. At the 


cleetrode. Preheat eurrent 


during the contact 


same time the bimetal strip eools and 
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begins to move away from the contact 
electrode. Upon separation of the eon- 
tacts, & transient is produced by rapid 
current change in the inductive ballast 
It is this transient which assures layap 
starting 

Wave-forms of switch voltages were 
cbserved with an oscilliseope. Tran- 
sient voltage areas were measured by 
Mea- 


use of an integrating “ireuit. 


; 
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surements of transient voltage arenas 
show that the use of a «mall capacitor 
in parallel with the starting switeh 
produces increased areas which is the 
result of lengthened pulse duration 
The greater transient voltage area 
I roduces the more reliable lamp start 
ing. The pulse-voltage areas produced 
by vaevum and thermal air switches 
ere considerably larger than those 
produced by vlow-switches, the 
vacuum-switeh area bemg the greater 
of the two. The difference is due to 
jews of the stored ballast energy being 
dissipated in the vacuum-switch. The 


use of glow-switehes rather than 


Reflector Contours for 
Pressed Glass Lamps 


sutomobiles and the enlarged buy 


present high production ot 


ng power of the puble has greatly 
yereased the number of automobiles 
our hiwhwavs today, This merease 
emphasizes the need of imprev ed 
night driven eonmditrons An impor 
tant eontributron to this problem is 
the proper design of headlamps 

In the design of lamps of this type 
three considerations are of utmost 
mpertance, namely the lens, the 
lament and its position, and the re 
tleetor. The retleetor i iu effect the 
heart of the lamp, for its quality will 
fleet 


the over-all charnetertsties of 


the 


~ealed bean 


When the all wlass 


mp Was first developed, one of tts 
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vacuum or thermal air devices, of 
course, allows « desired simplifieation 
of cireuit and auxilary components, 
and supplies the demand for a more 
economical starting device 

As the glow-switch fill-gas pressure 
is reduced toward the zero pressure 
condition, the pulse area approaches 
that produced by a vacuum switch. 
The ideal glow-switech would produce 
transient areas approaching the level 
of vacuum-switeh design without ma 
terially changing switeh breakdown 
voltage and glow-current characteris 
ties or reducing switch life. In a 


practical switch a compromise must 


most important advantages was a 
more aceurate reflector with a longer 
life for its reflecting surface. The 
work desertbed is a continuation of 
that early development in improving 
the over-all quality of the lamp by 
obtaining greater accuracy in the 
parabole contour of the refleetor and 
he manner mn whieh it is used 

It must be reeognized that there 
ire certain positions of the reflecting 
surfaee whieh deviate from a true 
parabole contour, While these devia 
tions are small with respeet to the 
over-all eontour, they nevertheless 
sppreeiably affect the beam pattern 
produced by the lamp. These devia 
tions are located at the apex of the 
reflector as well as near its maximum 


diameter The detrimental effeet of 


be made in pulse area by using a suit 
able gas mixture and pressure to give 
the desired breakdown voltage, and 
satisfactory switch life and suitable 
electrode design to give fast switch 
closing. The new design glow-switch 
shown has the advantages of proper 
electrode configuration and fill-gas 
characteristies for satisfactory 
ing time in both inductive and capaci- 
tive circuits, ond sufficient pulse area 
for starting krypton-filled lamps such 
as the 25-watt T12. 

The principles of switch design 
outlined were used as a guide in the 


design of this new switch. 


these distortions on the beam pattern 
produced ean be partially eliminated 
by not including these portions in the 
reflecting surface of the lamp. This 
method has a limited application be 
cause of beam pattern requirement- 
The application of this principle must 
be varied to accommodate the differ 
ent services of the lamps. Also, in 
lamps which require prismatic lenses, 
the lens of the lamp is designed so 
that the light flux intercepted by the 
more aceurate and consistent parts 
of the reflector is used in the beam 
pattern at the most eritical points 
Although these distortions do affect 
the over-all foeal length of the reflee 
tors, there is mm addition a consistent 


variation in foeal length due te 


changes in the manufacturing proce 


CANOLEPOWER 


BEAM 


RANGE OF MAXIMUM 


1949 


1950 


Figure 4. Range and value of maximum beam candlepower of pressed glass head 


lamps. 
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Under a given set of manufac 
the 


of the parabolic surface are very uni 


dure. 


turing conditions characteristics 


form. As manufacturing conditions 


ehange, minor deviations in the re 


fleeting surface are found. By sere 
gating glassware into groups of like 
characteristies and providing the opti 


mam filament location for each group. 


the effeet of these minor variations has 
been minimized 
In the manufacture of lamps of the 


pressed glass ty pe. excellent results 


have been obtained by making use of 


these principles in properly placing 


the filament with respect to reflector. 
This is shown graphically in the ac 
lust ration 


companving where the 


New Glass Developments in the Field of Illumination 


Dr. W. W. Shaver 


ECENT 


have produced two new types with 


developments glass 


interesting properties in the lighting 
tield. 

The 96 per cent silica glasses have 
unusual heat resistance, both as to heat 


shock 


These glasses are 


and softening temperature 


made by a unique 
process which has been called the only 
new development in glass making since 
Alkali 
eate glasses melted and formed by con 
methods to the 


glass melting began. borosili 


ventional desired but 
oversized shape are then subjected to 
a heat treatment followed by imersion 
in a dilute acid bath for a period of 
time depending upon the wall thick 
ness. In the acid bath, the soluble ma- 


terials in the glass are leached out, 


leaving a porous structure of 96° per 


cent silica composition, with the prod- 
uet having the same size and shape but 
less. In the 


weighing one-third final 


step in the process, the porous glass 


article is heated to a high temperature, 


Author: Corning Glass Works, Corning, N.Y 
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causing a predetermined linear shrink 
age of some 14 per cent in all dimen 
This final 96 


sions per cent silica 


glass comparable to 


properties 


those of fused silica with the advan 


tage that it can be made into products 
by conventional glass-forming meth 
ods which are entirely impractical for 
account of its high 


fused silica on 


working temperature. Suitable graded 
seals for bridging the gap between the 
96 per cent silica glasses and tungsten, 
molybdenum, or special metal alloys 
have been developed and are comme 


cially available 


inter 
One 


These high-silica glasses have 


estiag possibilities in many fields 


maximum beam candlepower values 
obtained have been plotted chronolog: 
cally. It may be seen that the method 
deseribed has resulted in an increase in 
the maximum beam-eandlepower values 
obtained, as well as reduction in the 
over-all spread of the individual values 
This is Ulustrative of an over-all im 


provement in the entire beam pattern 


type with high ultraviolet transmission 
and low solarization rate is being used 
as an envelope for germicidal lamps 
With the unusual heat resisting prop 
erties of these glasses, it is possible to 
wattage incandescent 


deswn = high 


lamps with much smaller envelopes 


than previously have been used, Cover 
glasses and lenses ean be made in 
these glasses for use with light sources 
of extremely high wattage where tem 
peratures are such as to prohibit the 
use of the well-known heat-resisting 
glasses 


The 
ippheations in the lighting fleld is the 


second type of glass having 
new photosensitive glass in which pat- 
terns or pictures can be made right in 


the glass itself by a photographie proe 
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es, giving minute detail and various 


color tints. These glasses are clear, 


high-quality glasses melted and manu 
factured by conventional glass making 
methods. The production of a pattern 
or picture in the photosensitive glas« 
medium consists of two parts —— expo 


sure and development Ultraviolet 


light is used for exposure, with energy 
in the wavelength range of from 300 


to 3560 mm. Final development of the 


Richard G. Slauver 


LL high-wattage tungsten lamps 
have been cireumseribed by the 
same factor——heat as affects the 
glass bulb and inner mount. The re 


eent introduction of a 06 per cent silica 
that 


greatly 


rest rietions 
The 
operational limit of this new glass is 


giass, sugwests such 


may now he modified 


ebout compared with the 
wooed of previously used glasses 

An initial wnvestyzation has resulted 
standardization of a 


in the tentative 


line of 3 infrared lamps for use in 
domestic electric ranges. replacing the 


eonventional sheathed coil surface ele 


ment. A wattage of 1250 is housed in 
a bulb of about the same size as the 
150-watt PAROS hard glass lamp, 


perhaps the most comparable for ther 
mal shock applications 
The infrared stove lamps are of two 


piece construction, fused at maximum 


Sylvania Bleetr Products n 
Mace 


Author 
Sale 


pieture consists of a heat treatment 
which includes heating the glass to a 
temperature somewhat above red heat 
for a period of 5 to 60 minutes and 
then cooling it slowly to anneal. 

A second photosensitive glass pro 
duces a white or tinted opal on expo 
sure and development, with many pos 
hghting Various 


sible applications. 


patterns of louvers or vanes can be 


developed in this glass in the form of 


Recent Developments in High Wattage Tungsten Lamps 


graded seal forms the 
the bulb neck 


the 


diameter \ 


major part of in order 


he gap between work 


of the 


to bridge t 


ng temperatures new glass 


(over necessitating a furnace} 


and borosilicate (under 1000 


zlasses 


(, therefore workable under external 


ras flames). Evaporated gold is used 
for the reflecting surface 
For electric-range use, the lamp ts 


a top plate of the new 
The latter 


on which 


placed ander 
glass tinted te a red color. 


serves as an effective surface 
to place pots and pans, it absorbs 0S 
per cent or more of the visible energy, 
and it prevents cooking spillage from 


The 


order of magnitude of operating effi 


reaching the meide of the range 


oeney, maintenanee, and life are about 


rolled sheet or polished plate. Flat 
sheets ‘4 inch thick developed with a 
louvered pattern such as the egg crate 
design having approximately ', inch 


be used with various 
the 


light with a cutoff at 


spacing may 


types of light sources to control 


distribution of 
an angle of 45 degrees. Such louvered 


glass in combination with a good re- 


dector produces an efficency ot 70 per 


above 


cent or 


higher. Its advantages, as compared 
with conventional units, are (1) in 
stant heat, (2) visible indication of 
heat, (3) more uniform heat, (4) 


smoother range top, (5) easier clean 
ing, and (6) higher speed for small 
quantities of food 

The use of the new glass for domes 
tic ranges does not imply any limit to 
ether infrared uses. A universal-burn 


ng industrial infrared lamp could 


celiver 20) watts per sq. in.; a re 


strieted-burning lamp perhaps up to 
thermal 


shock is increased by a factor of 8, it 


“ Since protection from 


is almost fool-proof on this basis. Tee 
water on a 1250-watt lamp with a sur 
tace temperature over 600°C creates 
Universal-burn- 
present 


no destructive strain 


ng lamps naturally special 


problems if excessive temperatures are 


the same as for conventional units; allowed to affect the sealing area 
the cost, for the present, somewhat (borosilicate glass) buat the available 
vVYCOR TOP PLATE FINISH 
\ Stove 
roe 
\_SuPPORTING 
GOLD - 
\ REFLECTOR 
SuRFace 


Figure 2. 
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margin seems ample for effective lamp 
design. 

As important as infrared uses for 
this new glass, are suggested uses in 
the lighting field, particularly for out- 
door use. A 1000-watt lamp would 
weigh under a pound and would need 
no auxiliaries except to protect the 
electrical contacts against rain or other 
forms of moisture. The lamp would be 


both physically and thermally rugged 


Possible applications include sports 


lighting where a minimum initial in- 


vestment is desired, gasoline service 


stations, and temporary lighting for 


outdoor , construction Because lamps 
of this material are new, these light- 
ing applications are still in the sugges 
thon stage with actual data limited to 


easual sampling and experimentation. 


Bulb Sizes for Incandescent Filament Lamps 


bulb 
filament 


HE trend towards smaller 

sizes 
lamps for general lighting purposes 
ever the past half century has played 
a large part in promoting the principle 
of “Better Light-Better Sight.” It has 
promoted the use of lamps of higher 
wattage in fixtures formerly limited 
to lamps of lower wattage. 

The history of research and develop 
ment in the lamp industry over the 
years has been one of continual im- 
lamp efficiencies and 


for ineandescent 


provement in 
quality. Vacuum lamps gradually gave 
way to gas-filled lamps in the higher 
wattage bracket. The gas in gas-filled 
lamps changed from pure nitrogen to 
higher and higher blendings of argon 
Filament shapes changed from 
straight filaments to single 
coil and coiled coil. With all these im- 
provements bulb sizes became smaller 


gas. 
uncoiled 


and smaller 


Westinghouse Electric Corp, Bloom- 
field, N J 


Author 
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These changes and improvements 


finally brought about a situation where 


lamp operating temperatures became 


a major factor in determining the size 


of the bulb to be ased, and of final 


lamp dimensions for over-all length 


and light center length, particularly 
in gas-filled lamps for residential serv- 
ice, The majority of these lamps are 


used in fixtures equipped with fiber 


“we “owe 


this insulation 


reach a tem- 


sockets and 


not be allowed to 


insulated 
must 
perature at which its insulating prop- 
erties are destroyed 

To establish a standard for the maxi- 
imum allowable operating temperature 
this hot” 


fixtures were mea- 


tor insulation, “typically 


selected and 


the 


type 


surements made with maxinum 


wattage standard lamp which they 


would accommodate. The lamp was 
also ome that had been on the market 
in its present form and in compara- 
tively large quantities over a long 
enough period of time to establish its 
acceptability in reference to its effect 
on the soeket insulation 

The 100-watt 
lamp was standardized in the A2l bulb 
in 1938. The 


same as those for the then established 


coiled-coil filament 


dimensions were the 


75-watt single-coil A2l bulb lamp and 
could be used in fixtures which, up to 
that time, could accommodate only 75- 
the 


watt lamps as a maximum, On 


Figure 2. Bulb shapes and sizes for general lighting lamps — Year 1960. 
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premise that the 100-watt A2l] balb 
lamp has now been standard and on 
the market for over ten years and that 
sufleient number have found their 
way into these “typically hot” fixtures 
to establish their acceptability, the 
ocket temperature thus obtained was 
adopted as a eriteria by which to de 
termine whether the bulb «ize for the 
75- and 150-watt lamps could be re 
duced when a change to the more effi 
erent eoled-coil fllament shape heeame 
practical 


Test result« showed that thi could 


he done and, as a consequenee, the 75 


watt lamp was changed last vear to a 
coiled-coil filament shape in an Al 
bulb with lamp dimensions the same as 
the present 60-watt lamp, and the 150 
watt lamp changed this vear to 4 
coiled-coil filament shape in an A235 
bulb of the same lamp dimensions as 
the 100-watt lamp which was standard 
prior to 1938 

Because of these changes, illumina 
tion levels may now be raised as mach 
as kD per cent with fixtures formerly 
limited to 60-watt lamps and approxi 
mately 60 per cent with fixtures for 


meriy limited to 100-watt lamps 


‘Thermionic Cathodes for Fluorescent Lamps 


Erwin F. Lowry 


pis paper discusses some of the 

peculiarities of fluorescent lamp 
cathodes and factors which influence 
their operation La |’ loading has an 


important nfluence on eathade lite 


aml on the visual defects which 
from eathode The hot 
spot on the coating of a Hiwatt eath 


ode actually is hotter when the lamp 


is Operated at 100 ma than it is wher 


operated at 600) ma For optima 
performance, lamps should be oper 
ated close to dean values At eur 
rents either too hugh or too low, end 


discoloration on the lamp becomes ex 


COSSIVE und lamp iw shortened 


and Their Behavior 


Since these cathodes are heated chietly 
by electron bombardment during the 
node half-eyele, the use of auxiliary 
anodes required the cathodes them 
selves to be smaller than otherwise 
would he necessary Elimination of 
these appendages permitted the use of 
larger cathodes with more coating and 
resulted in lamps of longer life 
Electrical characteristics of the bal 
lasting equipment used have a very 
important effect on lamp behavior 
Lamp-life, lumen output and efficien 
ev, and flicker are all affected by bal 
last characteristies., For best results, a 
ballast should have a form-factor ap 
proaching as closely as possible that 
a stramwht-line reactor Tests have 
shown that if the ballast has a form 
actor or peak-to-R.M.S. ratio of 2 
nstead of the preferred 1.5, lamp-life 
iv be decreased to one-half its nor 
Stroboscopie effeet 
flicker is closely proportional to 
form-factor value, thus poor 
factor results direetly in excessive 
flhieker Photometric data on lar pes 


perated w th ballasts poor torn 


factor invariably show that the lumi 
ous efficiencies of the lamps are 
slwwhtly less than for the same lan ps 
m ballasts with zood form-factor, 
For many vears, rated lamp-life was 
limited to 2500 hours although the 
vetual life averaged about 4000 hours 


Endaliseoloration after two or three 
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thousand hours burning usually was 
such as seriously to impair the appear 
ance of the installation. As the result 
of a long continued senes of investiga 
tions undertaken in our laboratories, it 
was found that the addition of a smal! 
amount of zirconium oxide to the 
coating had the startling effect of more 
than doubling lamp-life and appre 
eiably delaying the formation of end 
discoloration 
In brief, this paper shows that 

For optimum perf lamps should 
be operated at the current for which the cath 


ode designe! 


2 Auxiliary anodes are nonessential except 


n certain specialized cases 


Lamplife and other haracteristics are 
seriously affected by poor form facte of the 
hallasting equipment 

i A new athode coating formulation has 
more than doubled lamp life snd = materially 
educed end discoloration 


New Photochemical 
Lamps 


L. E. Barnes 


NEN photochemical lamps have 
been developed Using new glass 
md new electrodes which are bette 
ulapted to the operating eonditions 
of modern whiteprint machines. They 
have higher ultraviolet output, more 
umform output because of reduced 
sensitivity to drafts and longer life 
which is practically independent of 
the number of times lamps are tarned 
on. The new lamps are shown in the 


rccompanyving illustration 


Nuthe Lamp Division. Westinghouse FPlectrie 
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Figure 1. 


“Diaze” compounds used as a sensi 


ted paper emulsion in whiteprint 
processes have a spectral sensitivity 
region adjacent to 


in the ultraviolet 


the visible spectrum. A medium pres 
sure mercury are is used to obtain the 
best efficiency of output in this spee 
tral region. To accommodate high op 
erating temperatures necessary to va 


porize the mercury, it has been cus 
tomary to use high-temperature glasses 


How 


ever, the low transmission of such glass 


and fused quartz for are tubes. 


at high temperatures, and the problem 
of ozone when quartz was used, made 


these materials unsatisfactory. In re 


3000-watt, 56” C-H9 lamp 


and 940-watt, A-H1l4 lamp. 


cent years a new high-temperatare 
glass with neither of these objection 
eble features has become available. The 
new lamps are made of this new glass 


The 


whiteprint process should not be heat 


sensitized paper used in the 
ed above 135°F, to avoid objectionable 
blurring due to the difference in ex 
pansion of the tracing and emulsion 
To maintain low emulsion temperature, 
draft, 


cools the lamp, is used 


a cooling which ineidentally 


Mercury va- 
por lamps operate at a pressure de 
termined by the coolest part of the 
lamp. In conventional tubular lamps, 


a eritieal spot has been the exhaust 


Lighting for the Home Sewing Machine 


Myrtle Fahsbender 


continuation of a 


N this 


previous 


paper, a 
report on lighting for 
hand sewing in the home, the authors 
endeavor (1) to determine the visual 
task involved in machine sewing and 


the lighting conditions most satisfac 


SEPTEMBER 1950 


Priscilla Presbrey 


tory tor the purpose, and (2) to ap 
praise various types of suitable equip 
ment on the basis of the quantity and 
quality of the illumination they sup 
ply. 

Hand sewing usually requires close 


tip. In the new lamps the exhaust 
tip bas been completely eliminated 
The elimination of the exhaust tip not 
only has reduced the problem of lamp 
cperation in drafts but also made un 
necessary the special education of con 
sumers to position the lamp with the 
exhaust tip at the warmest operating 
Position 

Use of the new glass also permitted 
a reduction in bulb diameter, This re 
duced the area of the balb exposed to 
thereby reducing 

still The 


to drafts re 


the cooling draft 


sensitivity to drafts more, 


reduction sensitivity 


sults in uniform output aleng the 
length of the lamp. 

The duty cyele of most phote print 
ing machines is four hours per start. 
Some are used for even shorter peri 
ods, Electrodes and some photochem: 
cal lamps are of an oxide activated 
type which have a tendency to sputter 
emission matertal from the electrode 
when subjected to repeated starts and 
The new 


(non-activated ) 


thus heeome denetivated 
thorium 


have the advantage 


lamps use 


electrodes which 
of long life practically independent ot 


the number of starts 


concentration to place the needle tor 
each stitch, and the amount and qual- 
ity of affect 


the ease with which it ean be done. In 


the ilumination greatly 


machine sewing, the eyes do not have 
te select the exact point at which the 
needle enters the material; the task is 
fabric 
through the presser foot and guiding 


primarily one of feeding the 
the line of stitehing in the desired di 
rection, There is rapid motion in ma- 
chine sewing, but the eves are not try 
ng to watch the needle as it moves up 
and down 
that 


exacting 


In general, the authors be 
machine less 


task 


heve sewing is a 


visual than most hand 


sewing 
Nevertheless, machine sewing needs 
lighting for desirable 


careful seong 


conditions. Observations indicate that 


the area to which eritical attention is 
directed during stitching is a relative 
ty small one immediately around the 


Authors Bloom 


field 


Westinghouse Electric Corp. 
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teedle The shape of the machine 
makes it difficult to obtain a uniform 
distribution of light on this area, in 
that light coming from any direetion 
‘asts a shadow from some part of the 
machine. Some of these shadows are 
particularly distracting because they 
seem to “jump” when the machine is in 
motion 

To make an effective comparison of 
the lighting performance of available 
equipment that might he suitable for 
machine sewing in the home, it was 
necessary to establish some definite 
measurements 


test areas on which 


could be taken. The immediate test 
plane selected was a horizontal area 
ax inches centered laterally 
on the needle and extending two inches 
behind it and four inches in front. In 
uidition to light on the small eritical 
work area, there should also be light 
over a larger area, chiefly to the left 
of the machine where fabric is handled 
and arranged, Therefore a secondary 
test plane was established, extending 
18 inches to the left and six inches to 
the right of the needle, and six inches 


both in front and in back. Footeandle 


measurements were made at seven 
points in the immediate test plane and 
ten additional points in the secondary 
test plane. A distance of 30 inches 
from floor to test plane was chosen 
as a reasonable height for either a 
console-t ype machine or a portable 
nachine on a table. All tests were 
made in a standard test room 

Tests of various types of machine 
lights showed that lighting equipment 
placed anywhere on the machine pro 
duces harsh shadows somewhere on the 
immediate test plane Locating the 
lwht at the front of the machine arm 
places the shadows behind the presser 
foot, where they are least objection 
able. Since machine lights at best give 
a very limited spread of light, another 
local source is necessary to illuminate 
the secondary test plane and the front 
of the machine 

Tests and footeandle readings made 
with a variety of lighting units, in- 
eluding conventional styles of floor, 
table, and wall lamps as well as reflec 
tor and projector lamps, were investi 
gated as sourees of supplementary 
licht. Observations indicate that the 


Fluorescent Lighting in the Home 


E. W. Commery 


CRITICAL and comprehensive 


group of observations of the eolor 


rendition qualities of siX sources o 


lught, ineluding the four newest fluo 


rescent lamps, have been made im this 


Kaye A. Leighton 


tudy These are analyzed and sum 
marized tor practical interior design 
ing. The luchting and interior designer 
is supplied with much that is basic 


for predicting the results that may be 
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operator can see to do machine sewing 
about equally well with either diree- 
tional or diffuse light. However, the 
larger and more diffuse the light 
source, the softer and larger and less 
prominent are the inevitable shadows. 
Lamps with diffusing bowls give rea- 
sonably good results in this respect, 
but they are still somewhat less desir- 
able than fluorescent sources. No diffi- 
eulty was experienced with specular 
reflection from shiny fabries, or with 
stroboscopic effect from a single-lamp 
fluorescent unit 

With a console machine, almost any 
type of luminaire can be placed in a 
suitable position as a supplementary 
light source. With portable machines, 
the application of certain types of 
equpiment is somewhat limited. With 
three possible exceptions, all the lumi 
naires tested require additional gen 
eral lighting in the room to reduce 
brightness contrasts between the 
brightly lighted working area and the 
rest of the room, and to supply ade 
quate illumination on the front of the 
machine for the various operations 


pertormed there. 


expected from each of these fluores- 
cent lamps, when used alone or for 
the separate illumination of various 
parts of a given interior. The color 
rendition qualities of the incandescent 
filament lamp and a selected artificial 


daylight” have also been studied 
alone, and in comparison with the 
fluorescent lamps Trends toward 
whiter light sources in this field are 
Illustrations of some of the more 
advanced uses of fluorescent lamps in 
residential interiors from those found 
in the modest small home to the more 
pretentious, comprise the second part 
of the paper These are clarified 
through lighting measurements of per 
rmance and with section and per 
pective drawings of the lighting tech 


ques en ploved 
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Effective Practice in Lighting Unusually 
Hazardous or Irregular Roadway Areas 


PR. M. Swetland 


WH le the existing manual, “Amer 
jean Standard Practice for Street 
and Highway Lighting,” constitutes 
the most authoritative and complete 
guide for modern street lighting prac- 
tice, the unavoidable limitations of 
such a code preclude detailed recom- 
mendations and suggestions for effec 
tively lighting many of the more un- 
usual roadway areas with which the 
street lighting engineer must deal. 
Consequently, the primary objective 
of the authors, in this paper, 1s outlin 
ing of the “problem and advised light- 
ing treatment” incident to five of these 
somewhat special roadway sections 
1. Severe Roadway Curves and 
Grades. 
curves, experience indicates that max!- 


Steep Along pronounced 
mum visibility is obtained only by 
positioning luminaires along the outer 
curb of two- to four-lane roadways 
with possibily a both-side location re- 
quired for wider pavements. On steep 
grades (5 deg. and more) it is essen 
tial to align modern pendent lum 
naires with the major axis perpendicu 
lar to the roadway plane, if satisfac 
tory visibility is to result to traffic 
flowing in both directions. 

2 Low Mounted Fluorescent Lamp 
Installations It is often necessary to 
illuminate roadways on bridges, via 
duets, ramps, through underpasses, 
and in close proximity to airport run 
ways, by luminaire equipment mount 


ed only a few feet above the pavement 
Authors. General Electric Co Lynn, Mase 
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J. S. Lindsay 


Of late, enclosed reflector units 
equipped with either 6-ft. or 8-ft 
slimline fluorescent lamps are avail 
able, as one effective solution to this 
problem 

3. Severe Foliage Conditions. As 
is quite well known by street lighting 
engineers, severe losses in night visi 


bility are all too frequently occasioned 


by heavy and improperly controlled 
tree foliage. As one aid toward solv- 
ing this problem, the authors submit a 
foliage trimming chart relative to 
modern luminaire usage 

4. Positioning Lumimaires a Consiad- 
erable Distance Back from the Pave- 
ment Edge Local right-of-way regu- 
lations sometimes make it necessary to 
iluminate a roadway by luminaire 
equipment located 30 to 40 ft. back 
from the traffic lane. Fortunately, this 
admittedly difficult problem is mint- 
mized at times when dealing with see- 
ondary highways, requiring only a 
medium level of illumination and visi- 
bility. 

A vertilateral type of pendent lami 
naire is available for this purpose, 
having a Type I distribution, with a 
relatively high angle of maximum 
candlepower and a pronounced lateral 
eutoff which, when properly tilted and 
spaced linearly, produces very satis- 
factory results. 

5. Daytime Lighting of Tunnel and 
Long Underpass Entrance Sections. 
Perhaps the most diffleult problem 
facing street-lighting engineers, 1s this 


Figure 2. View of excellent pavement brightness uniformity resulting from proper 
positioning and design of luminaires. 
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matter of effectively and economically 
minimizing the sudden low of visibil 
ity as the motorist enters a straight 
tunnel section from bright sunlight 
conditions outside 

The authors submit proven remedial 
measures, together with additional ree 
ommendations, with reference to both 
urban tunnels having yvenerally reduced 


vehicular entering speeds and less 


severe external sunlight conditions, 
end to tunnels on high-speed highways 
which require the maximum in exper- 
ence and resourcefulness in effecting a 
satisfactory solution 

It is hoped that this paper provides 
practical solutions, plus some stimula 
tion toward further investigation, rela- 
tive to these more irregular and more 
diffeult roadway lighting problems 


Lighting of the Brooklyn-Battery Tunnel 


Leo Geenens 


lighting technique employed 
in the Brooklyn-Battery 


new veheular link between Brooklwn 


Tunnel, 


und New York, departs radically from 
former practices. The objectives and 
the imnevations employed to achieve 
them —may be outlined as follows 

Objective \ cheerful, imviting 
ppearance of the lighted tunnel 
with effieencey by distri 
bution of lwht from laminatres largely 
to adjacent white-tiled sidewalls and 
eeling, rather than directly to the 
pavement. High effiereney maintained 
by frequent washing of beth tunnel 
rnd lighting equipment 

Ob peetive Pleasant and comfort 
thle driving, without flickering shad 
ows and highlizhts and the effeet of 
sueeessive flashing of lyuchts in motor 
ts” ewes. Achiewed bw use of fluores 
cent lamps, of low brightness, in two 


virtually econtinuens lines, one along 


Authors Tribereegh Hridge aod Tunnel A 
therity, New York and General Flectric 
Park Cleveland (Ohio, respectiv 
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each tunnel wall near the ceiling 

Objective 3: Flexibility of illum 
nation level, readily controllable to 
tuke inte account the outdoor light 
condition, state of cleanliness of tunnel 
walls and ceiling, and possible future 
rends im lighting standards. Achieved 
by series-type cirenits, with current in 
all eirenits eontrolled from one loca 


tion. Other than m the entrance se 


Figure 1 
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uuons, cold-cathode fluorescent lamps 
are operated at current values ranging 
from 50 ma in summer up to 120 ma 
In winter 
Objective 4 
tation of motorists entering the tunnel 
on bright days. Achieved by “stepped 
up” lighting within each entrance, em 


Satisfactory eye adap- 


ploying slimline (hot-cathode) fluores 
cent lamps. Lamps are operated at 
currents as high asx 450 ma just inside 
the portals, with progressively lower 
eurrents down to 75 ma throughout 
1800 feet. 
Objective 5: Continuity of illum 
nation. Possibility of “blackout” mini 
mized by use of four cireuits, two from 
Manhattan and two from Brooklyn 
(iroups of six luminaires—each ap- 
proximately 75 linear feet in length, 
are staggered among the four cireuits 
Objective 6 
erews. Achieved by minimizing traffic 
interruption through use of high-speed 
washing facilities and two-lamp assem- 


Safety of maintenance 


blies designed for quick replacement 
A special push-pull socket safeguards 
lamp replacement personnel 

Objective 7: Low cost of hghting 
installation. Achieved by series cir 
euits of relatively small wire, by 
vrounded returns on the secondaries 
of the insulating transformers, and by 
luminaires moderate in cost and not 
of “built-in’ 
construction of sidewall or ceiling 


design requiring special 


Objective 8S: Low cost of lighting 
Achieved by the high effi 


ciency and long life of fluorescent 


operation 


lamps, by facilities for rapid washing 
and lamp replacement, and by rugged, 
long-life equipment construction 


Even illumination and moderate brightness contrasts enhance the 
cheerful appearance of the tunnel and set a new standard of motoring comfort. 
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Lighting the Mystic Bridge 


W. J. McClain 


"THE Mystic River Bridge is a new 
approximately 
Boston 


The structure, consisting of 


highway facility 


11,000 feet long between and 
Chelsea 
two decks, bridges the Little Mystic 
River, the Boston and Maine Railroad 
terminal at the Mystic docks, and the 


The 


main branch of the Mystic River 


upper deck of the bridge carries three 


ianes of southbound vehicular traffic 
between Chelsea and Charlestown, and 
the lower deck carries three lanes of 
northbound vehicular traffic 

During the early design stage of this 
this 


overhead 


bridge, the engineers decided 


structure should not have 


roadway lighting of the conventional! 
type on poles, but should have a light 
ing system designed as an integral 
part of 
much as possible 

As all traffic 


is in one direction only, it beeame pos 


the bridge and concealed as 
movement on each deck 


sible to coneeal the light souree from 
the motorist’s view by utilizing a lamp 
housing made a part of the hand-rail 
post and aimed in the direetion of the 
traffic. A 


mobile type lamp was selected for its 


moving senled-hbeam auto 


ease of mounting, contro! of light, and 


well-known rugged characteristics 


Auther Greiner Co. Baltimore, Md 


Photo by Fairchild Aerial Surveys. inc 


Airview of Mystic River Bridge. 
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This lamp is the SAE-4012, rated 35 
watts at 6.2 volts. The lamp filament 
is very rugged and is shielded, and of 
course the reflector being an integral 
part of the PAR-46 bulb is renewed 
with each lamp change. The original 
light output of the sealed beam lamp 
is practically unchanged at the end of 
its life. The normal lamp life of the 
SAE-4012 lamps as installed on the 
bridge is extended by means of under 
voltage operation so the renewals are 
expected to average three lamp changes 
per year, The lamps are burned at 90 
per cent of design voltage between 
turn-on time and midnight and 85 per 
cent of design voltage between mid 
night and turn-off time. 


Relamping is easily accomplished 


from the emergency 
The patrol 
ears at night clip a tag on the visor 


walkway along 
the bridge rails. bridge 
of a housing containing a burned-out 


lamp and report the quantity and 


location to the bridge maintenance 
foree, 

The lamps are located “opposite” in 
the bridge handrail posts on each side 
of the roadway 4 feet above the crown 
and 42 feet across, with approximate 


The 


installed lamp is aimed in the direction 


lv 52-foot longitudinal spacing. 


of moving traffic and is turned 6 de 
grees toward the center of the road 
way and 2 degrees down 

The 


connected load for 22,000 feet of road 


sealed-beam lighting system 


vay is kilowatts, 


which is distributed to the individual 


approximately 32 


lamp transformers by means of two 


600-volt single-phase 2-wire  cireuits 


in each handrail. 


Temperature Problems in 
Street Lighting Luminaires 


R. W. Loehr 


PQUIPMENT failures resulting from 
high temperatures eneountered in 
street bghting luminaires have always 
presented serious problems to munici 
pal and utility operating departments 
This paper presents an analysis of 
encountered 


some of the problems 


Author: Westinghouse Bloom 


field, N. J 
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Partieular emphasis is placed on prob 
lems relating to failures of sockets and 
receptacles 

Although the socket or receptacle 
blame when a 


usually receives the 


failure oecurs, the trouble um often 
found to be caused by faulty operation 
of other components. In many cases, 
film eutouts do not break down follow 
ing a hot filament failure, and an are 
develops within the lamp bulb, result 


Even 


down, the 


ing in destruction of the socket 
if the break 


resistance of the cutout 


cutout does 


may be high 
enough to develop 
suffierent 


socket 


temperatures of 


magnitude to destroy the 


In stadying these problems, even the 
lamp itself cannot be ignored. Inspec 
tion of high wattage series lamps 
taken from service has revealed that a 
high percentage of lamps develop ai 


leaks This 


results in a tungsten oxide deposit, 


prior to failure leakage 


usually of a blue color, on the inner 
bulb wall. Socket and receptacle tem 
peratures encountered with such lamps 
those resulting 


are materially above 


from normal lamps. This temperature 
increase is partially due to absorption 
bulb 


and partially due to a substantial in 


of energy by the coated wall, 
crease in lamp wattage prior to burn 


out 


Functional Lighting in Canadian Church Buildings 


H. C. Jones 


rT iw that chureh buildings 


should be 


fitting 
adequately lighted, be 


light is the symbol of eternal 


Although lught 


rause 


truth itself is change 


less, the methods of applying it te 


churches, as to other imtenors, has 


undergone a radiea!l change in the past 
both for 


few vears. Lighting serves 


use and for decoration. Enough light 


should be provided «) that even older 


people may be able to read Bibles, 
hymn books, or praver books at any 
seat in the auditonum. The 
standard of 10 footeandles for church 


auditoriums has been adopted in most 


Canadian hehting or relizhting jobs, 


and in many cases has heen exceeded 


In the ritualistic chureh, the altar is 


the predominant feature, and should 


Canedian General Electr ie te 


Author 


Teronte 


Canada 
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be lighted to a higher value than the 
Usually sufficient 


behind the 


rest of the church 


space is available chaneel 


arch to coneeal floodlights. If there is 
a canopy or other projection, the di 
rection of some light to it from below, 
perhaps from some other part of the 


altar itself, may be necessary, 


In evangelical churches, more stress 
is laid on the message in word and in 
song. Consequently the pulpit, the lee- 
tern, or the choir loft are made to be 
the most brightly lighted areas in the 
building 

Where the nave has a plastered ceil- 
ing with space above, flush recessed 
downlights with 
louvers to control the beam of light 


prismatic glass or 
have proved successful. In the sloping 
portion of the ceiling, it is necessary 
to use a special unit adapted to the 
Where 
posed, these provide suitable shielding 
Accent light 
ing for choir, lectern, pulpit. or com 


ceiling slope beams are ex- 


for the lighting units 


riunion table also can be provided 


from units in front of the beams. 

Some light is desirable on the ceil 
ing, to relieve contrasts, and to bring 
out the beauty of paintings or decora- 
thons 

Holy Name Roman Catholic Church, 
Toronto, exemplifies some of the prin 
(See 


functional lighting 


watt 


ciples ot 


accompanying illustration.) 


silver-mirrored reflector units, with 


glass cover and concentric louvers, illu- 


Figure 1. Holy Name Church in Toronto. 500-watt louvered reflectors are recessed 


flush with the ceilings 


LES 


150-watt projector lamps floodlight main and side altars. 
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minate the nave. Units are placed in 
front of the beams, which 
give some measure of shielding 


shallow 


The main altar is emphasized by 
floodlights above the ceiling in front 
of the sanctuary arch. Projector lamps 
at the side help to soften shadows. Pic- 
tures in the dome are illuminated by 


projector lamps behind the altar. Side 


altars are revealed by reflector flood 


lamps directed downwards. Ceiling 
illumination is provided by banks of 
reflector flood lamps above doorways 
in the transepts and at the front of 
the baleony rail. 

The co-ordination of direct and in 
produced a bal 


direct lighting has 


anced and pleasing effect. 


A Method of Evaluating Fluorescent Luminaires 


Kurt Franck 


HE fluorescent 
lamps up to 8 ft 


considerable 


introduction of 
in length has 
made changes 


in the methods of photometric testing 


necessary 


and evaluating fluorescent luminaires 
It is a well known fact that to have 
the term “candlepower” be meaning- 
ful—ie., to have the inverse-square- 
law apply for accurate calculations 
the photometric test distance should 
equal or exceed five times the largest 
dimension of the luminaire under test 

For 8-ft luminaires this would mean 
a testing distance of 40 ft; with some 
sacrifice in this 40-ft dis 
tance can be reduced to 20 ft, but even 
a 20-ft diffeult to 
»btain in practice 


accuracy, 


test distance is 


There is another point to consider: 
Accurate and dependable photometric 
test results are not an end in them 
selves, but a means to an end; namely, 
to caleulate lighting results in advance 
of actual whether the 
ealeulations be of a general type as 


for the so-called flux of light method 


installation, 


Author: Holephane New York, N.Y 
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or of the more specific type as in the 
so-called point-by-point computations 
that 


applies to minimum test distance in 


It must be borne in mind what 
photometne work also applies to the 
«valuation of photometric results in 
if the illu 


mination in footeandles is to be com 


terms of footeandle values; 


puted from the eandlepower distribu 
tion of an 8-ft luminaire, the results 
will be accurate only if the work plane 
is located at a distance from the lumi 
naire of five times the maximum di 
mension of the unit 

My proposed method aims at solv 
ing these two problems of test proce 
test evaluation at the 


dure and same 


time. The methed consists of breaking 


down the long fluorescent luminaire 


into “elements” of shorter length, 
both for test and for test evaluation 
2-ft elements are proposed for greater 
acenracy, and 4-ft elements for an ac 
euracy sufficient for most installation 
conditions. 

Assuming a choice of 2-ft elements, 
the process is to consider the 
S-ft) 


ft sections to be tested separately and 


(sav, 


four 2 


luminaire to consist of 
later to be evaluated separately for 
footcandle results on the work plane 
Five times the length of a 2-ft element, 
or 10 ft, gives a test distance which 
ean be obtained readily in the labora 
tory with the luminaire mounted hori 
zontally exactly as in its final operat 
10-ft 


evaluating 


“ng condition; also, a distance 


works out well for from 
photometric test plots the performance 
results of actual installations 

Stating the aim of the 
method in different 
that by 
luminaire 


in effect 


proposed 
form, it might be 
long 
elements we are 


said breaking down a 


into short 


replacing the linearly ex 
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tended luminaire by ao series of “point 
2-ft spacings; 
both testing and test evaluating then 
ean proceed for these virtual point- 


source luminaires at 


source luminaires in the standard man 
ner long established for incandescent 
point source luminaires. 

The paper describes test and evalu- 
ation procedure and calls attention to 
which must be taken in 
the use of the “element” test method. 


precautions 


It further proposes methods of pre 
senting the test results and shows the 
use of elements for test evaluation by 
way of an example of actual installa 


jon eonditions, 


Lighting the School 
Auditorium and Stage 


Carl j. Allen 


"THE in school auditorium 


interest 


stage 
heen greatly accelerated. This has par- 


lighting recently has 
ticularly come about in those schools 
lighting have been 
improved in the classrooms and school 
officials have taken a critical look at 
the conditions im 


where conditions 


their auditoriums. 


Even a casual inspection of existing 


schools will show that, lighting-wise, 


the auditoriums and stages are far 


from what they might be 
This paper formulates the principal 


lighting requirements of the sehool 


auditorium and stage and offers a 


range of suggestions which will meet 


various size budgets. Auditorium light 


ing is considered in the paper to be 


General Electric Co Nela Park, 
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a two-fold problem 


at 


the to 
over the svating 
distracting even 
darkened room ex 
arehiteet and cle 
trates a range « 
both types of hg 
hoo! auditeriur 
based upon the 
hools of ste 
which offer 
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hn 
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need to provide environment 


is 
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Figure 1 
First there us the big illustrate what may be accom 
al hehting olished ander more limited conditions 
appropriate Too often, when a school is under 
Second there construction the red pencil is used to 
luminatio strike out stage lighting equipment tne 


cause of a tight budget. Too often, 
ilso, the equipment that may be left 
on the blueprints are only the fo 
vhtsx. By themselves these mav be the 
eas weful of anv of the lhgehtme 
equipment en ploved on the stage ly 
recognition of this condition a in 
rested relative rating for the varius 
ems of equipment as to their rela 
ve portance is offered (1) first 
horder spotlurhts (2) first borde: 
t io auditonun eeiling 
i4) rear stage overhead 
flomilights, (5) supplementary port 
ible equ pment sprots, floods, strip 
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lights, (6) intermediate border strip- 
lyghts and spotlights, (7) side spot 
lights, (8) footlights. Items 1, 2, 3 
and 4 represent the minimum initial 
equipment usually required. Thus, if 


the decision must be made as to what 
to omit, at least the equipment left will 
be that which is the most useful, and a 


as to the order in which 


plan remains 
the missing equipment may be ae 
quired. A consideration of the visual 


requirements which limit an audi 


torium’s size and seating capacity in 


dicate that an auditorium SO feet long 
ind 60 feet wide with a 700 seating 
capacity is about maximum, if good 


seeing conditions are to be maintained 
for dramatic presentations of the seale 
usually given in sehools 

A study of the relichting of a grade 


school anditerium with limited 
hudget indicates that reflector and pro 
jector lamps may be used throughout, 
as they provide a suitable degree of 
control, are convenient, and represent 


low original cost 


Advances in Airport 
Lighting 


W. A. Pennow 


"THIS study attempts to give engi 


neers a better understanding of 
the special features of each of the 
three general types of high intensity 
runway lights. The direct comparison 


of typieal units should minimize any 
tendency to misapply sach hghts 
The performance of medium inten 


sity runway hehts is deserthed, and 


the wide gap existing between present 


high and medium intensity 


runway lights is discussed, 


hase d 


thads of operation of 


Analyses are on present re 


quired rie hghts 


nad approach and landing 


present 


procedures for airplanes, as related to 


thotometrie performance of lights 
The new Region of Guidance, that 

volume of space extending from the 
ghts toward the approaching air 


n which the airplane will be as 


plane, 


: result of an instrument approach, 


MINATING ENGINEERING 


OPTIONS IM LIGHTING A SCHOOL AUDITORIUM iia | 
Li 
| 
Ye 
| | | 
> | 4 
L 
< 
q 
4 ‘hr H 
¢ 
| 
mE pres 
1 the 
illus 
sine 
_ 
a 
coves 
attractive 
alse 
\uthor Westinghouse Electr Cerp Cleve 
he 


TECHNICAL CO 


NFERENCE 


PAPERS 


is deseribed and data show the cover- 
age by a typical unit of each of the 
three types of high intensity lights 
The out the 
quacy of present lights for use in the 


paper points inade 


not too distant future, and shows the 


need for a new class of intermediate 


intensity runway lights to bridge the 
gap between high intensity and medium 
intensity runway lights. 
Recommendations are made for the 
ot intermediate in 


development new 


tensity lights for non-instrument run 
ways at major terminal airports; for 
ot 


beam 


revision 
of 
lights, 


photometric performance 
high 
for development of 


intensity runway 
high 
for 


wide 
and 
intensity runway lights suitable 
future use in very bad weather 


The ot 


even for present operation methods 1s 


inadequacy taxiway lights 


pointed out, and the need for a com 


pletely new attack on this problem is 


stressed 


Effect of Task-to-Surround Brightness Ratios 


R. L. Biesele, Jr. 


FOR some time, it has been apparent 
that the 
visual task to its surround had a defi 
nite effect ot 


doing moderately difficult visual work 


the brightness ratio of 


on the eomfort persons 


desirable to investigate 


this 


It appeared 
the 


round brightness ratio might also af 


possibility that task-to-sur 


feet the performance rate of such a 
Consequently a grant was 
obtained the LES 
Fund for a pilot study (Project #18) 


visual task 
from Research 
to investigate a method by which quan 
of this effect 


titative measurements 


might be obtained. 

The general plan of the project has 
been to investigate the effeet of vari 
ous task-to-surround brightness ratios 
on the speed of marking the gaps in a 
ot The test 


set Landolt rings repre 


a performance task closely re 


ated to typical work situations. Sev 


eral test procedures were tried 


In the first procedure, one-minute 


\ather Southern Methodist University. Dalla« 
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tests were run on subjects with eyes 
rested, with brightness ratios ranging 
1:1/20 1:10, the task 


brightness constant at ZO footlamberts. 


trom to with 
No significant change in performance 
the 


task to surround, 


was found tor any change in 


orightiness ratio of 
for this test, 
the brightness 


tor one hour, 


In the second test 
ratio was heid constant 
of 


minute intervals 


marking was checked 
to 


and the rate 


at ten Contrary 
expectation, the performance actually 
the each 


the 


increased during hour for 


brightness ratio Apparently 
brightness ratios had no effect on the 
fatigue produced during the hour pe 
nod, or the subjects were able to over 
compensate for it 

the 


third test, a four-hour fatigue 


t a reduced 
pertormance the 
part of the test for the ratios 1:1/20, 
1:1/10,. and 1:10 


a significant 


est, fatyrue is indicated by 


rate during latter 
In addition, there 


variation in the aver 
wwe rate of performance for the four 
hour tests for the different brightness 
The maximum rate was attained 


The rate was reduced to roughly seven 


ratios 


for the task-to-surround ratio 
maxi 


mag 


one-half 
of 
nitude, if contirmed by additional tests, 
that 


and 
1:1 


Variations 


the 


tenths 
and 


this 


mum at ratios 


respectively 


would mean the task-to-surround 


brightness ratio is as important to 
visual performance as is the illamina 
tion level 

In the fourth test, a with eves 
task-te 


from 1 


test 


rested, for one minute, with 


surround brightness ratio held at 


but brightness of task varied 
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footlamberts, the data from 
three observers checked 
with accepted visual data. 
Since the data for each test was lim 
ited to only a few observers, no defi- 
ean be drawn from 
the data obtained has 


100 
only one of 


lo 


conclusions 
the data. But 

raised certain questions in the mind of 
the author, First, how 
ean be placed on visual data based on 


nite 


much reliance 


» limited number of subjects, or taken 
with rested eyes, or derived from visual 
tests of short duration? Second, is the 
task-to-surround brightness ratio as 
significant as the four-hour tests indi 
Third, if it should not the 


illuminating engineer be fully as con 


cate? 
cerned with this ratio as with the illu 
mination level provided ? 

The that this 
method by which signifieant data can 
It 
be 


texts indicate is a 


be obtained recommended that 
the 
fled. 


project continued and ampli 


Aircraft Lighting and 
Lighting Developments 


W. C. Bryant 


[ GHTING plays an essential role in 

the performance and safety of all 
both 
To provide the necessary 
30 


modern aireraft, military and 
commerenal 
lyzhting for a large aircraft, some 
to 35 different types of lamps are re 
quired with power consti pt rang 
ing from 1.5 watts for the grain-of 
wheat instrument lamps to 600 watts 
tor the landing lights. Present Con 
stellations require 400 to 500 separate 
lamps having a total wattage varying 
from 5 to 8 kilowatts Except for a 
the 


lamps are of the incandescent variety 


few ultraviolet and fluorescent, 


The problem of cabin lighting in 
commercial, and to some extent in mili 
tary, aireraft is quite similar to that 
of a modern deluxe railroad ear or bus 
vith a few additional disconcerting 
requirements, such as space and weight 
The of both 


supplementary illumination 


‘ ral and 
are kept rather low in contrast 


The 


isually 


to commercial practice. individ 


Author lawkheed Aircraft Hurbank 


Calif 


Corp 
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ual reading light problem, whereby 
epproximately 25 ft-« of dlumination 
is provided for the normal reading 
area in front of each passenger in such 
a manner so as not to interfere with 
the wishes of other passengers, has 
now been solved through the «splendid 
cooperation of several lighting equip 
ment manufacturers 


Since SO per cent of all knowledge 


» gamed through the visual sense, it 
should be quite apparent that cockpit 
instrument and panel lighting im by 
far the most important application of 
hgbting in an aireraft, and mght up 
near the top of the let of those things 
that contribute to its safe and rehable 
operation. In no other known apph 
eation, have the lighting problems been 
quite so comprehensive and complex 
The problem i« also accentuated by the 
nerease of aireratt speed and all 
weather around-the-clock flying. With 
the culmination of the past few vears’ 
work by many individual compamies, 
however, we are now approaching 
vlutions to these perple Ling problems 
of instrument and control panel light 
ing 

Red hghting used almost 
exclusively for all cockpit illumination 
because if enuses less distraction, is 
lews fatyrumng, and has little effect on 


the nught adaptation of the eyes. The 


H. |. Cory Pearson 


[)' RING the past few years a great 
deal of study has been given 
“approach ghting and other landing 
ds. For the past four years, Trans 
owean Airlines, under a contract with 


Neronauth Administration, 


of Papers 


lhstracts 


instrument-lighting problem is being 
solved (1) by the indirect lighting of 
the dials -hrough lucite rings which 
form a part of the instrument and 
provide illumination without going 
through the cover glass and (2) by 
direct lighting with the use of individ 
ial instrument shields or shrouds that 
direct the light through the glass bat 


and with a 


miv where it is 
ninmmum of reflections and glare. It 
is fervently hoped, however, that some 
day the instrument manufacturers will 
eoneern themselves with the illumina 
tion of their instruments, for it is our 
feeling that the ultimate in instrument 
lighting can only come about by the 
development of methods for the entry 
of light from some direction other 
than through the cover glass and that 
this problem should rightly be solved 
"vy the instrument manufacturers 
After vears of fumbling around in 
he dark, one-piece plastic red edge 
lusghted control panels appear to be the 
solution to most of the control-panel 
illumination problems. The procedure 
rmually followed is to cover the top 
surface of a f%& plastic panel with a 
translucent white paint which is then 
covered with a negative black print so 
that the lettering and markings show 
up white and the remainder of the 


panel black. The desired results have 


Approach Light Testing at Landing Aids 
Experiment Station, Arcata, California 


has operated the Landing Aids Ex 
permment Station at Areata, California 
This contractor, under the technical 
cireetion of the Air Force-Navy-Civil 
Subcommittee on Visual Audis to Air 
Navigation, has carned on an inten 
“ive program of flwht-testing of var 
us types and arrangements of ap 

wh lurhts 

The airport was equipped with the 


USAF Instrument Low Approach 


“yste (ILAS) and Ground Control 
Approac! Svstem GCA) Ruther 
eleetrome ard eould be used bw the 
pilot, with the other ava lable for use 
a The electrome ands also 
furnished a convement means of re 


ording the path of the aireraft dunng 


30 National Technical Confere nce, 


been obtained by such processes as 
paper prints, photo-etching special 
decaleomanias, and silk screening 
When viewed in the daytime, the let 
tering appears white and, of course, 
when edge-lighted at night with red 
filtered front mounted lamps, the let 
tering appears red 

Many details still remain before 
optimum instrument and panel hght 
ing is completely achieved for aireraft, 
but with the developments now taking 


it is believed safe to conclude 


that the often heard question —— “Why 
is it that a low-priced automobile has 
better lighting than a high-priced air 
eraft?” will never be heard again 

In the realm of exterior lighting for 
cireraft, the problem is also complex, 
and unfortunately there is hardly a 
perceptible interest in its improve 
ment. This phase of the aireraft 
lighting problem has always been con 
fused by the fact that more has been 
expected of the lighting than could 
conceivably be achieved. In this sens« 
it could be termed a misapplication 
However, it is possible to achieve op 
timum results, within practical aircraft 
limitations, if lighting engineers be 
eome conversant with the many facets 
of the problem and direct their recom 
mendations and efforts towards its 


resolution 


Ceilings and visibilities were mea 
sured and recorded with ceilometers 
and transmissometers. One ceilometer 
was located near the touchdown zone 
ind another near the end of the ap 
proach zone Six transmissometers 
were located at various points on the 
urport 

Flight tests were made at any time 


the ceiling or visibility was less than 


100 feet and one-half mile respective 


ly During the appr mach the co-pilot 
watched for the lights while the pilot 
flew “on instruments.” The co-pilot 
called out when the hghts were sighted 
As soon as enough lights were in sight, 
the pilot would attempt to complete 
the approach and landing by follow 
ing the hght pattern. In order for ar 
approach to be successful, the pilot 


had to complete the landing with only 


Author Chief, Lighting Branch Airport Div 
AA Indianapolis, Ind 
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such reference to instruments that he 


would make in a normal landing in 


clear weather. Al! conversations dur- 
ing the approach and landing were 
recorded. In most cases motion pic 
tures were made of the lights as they 
appeared from the cockpit during the 
test 

During the period that the station 


practically all 


light 


Was in Operation, pro 


prosed appr rach systems were 


tested. However, operation of the sta 
before it 
possible to make complete tests on the 
system developed by Mr. E. 8. Calvert 
and on the system sponsored by the 
Air Line Pilots’ 

The final results established that the 


tion was discontinued was 


Association 


slope line system is superior to all 


tested, and gave 


that 


evstems adequate 


strong indieations it is superior 


to any system that has been proposed 


The “X” Factors in Fluorescent Lighting 


B. S. Benson, Jr. 


CCASIONALLY 


plication engineer in the field runs 


the lighting ap 


into a fluorescent lighting installation 


where the actual initial (at 100 hours 


of burning) lamination is consider 


odds with that which he com 


Though he checked 


his ealeulations before making his re« 


ibly at 
puted probably 


ommendations he back and re 


goes 
checks them once again no mistakes 
in addition, none in subtraction, none 
in multiplication or division, no mis 
placed decimal point ... no mistakes 
at all! Yet the fact 


and caleulated 


remains that ac 


tual values are appre 
eiably at variance! Why? The answer 
is probably due to what the authors 
have chosen to call “X” factors 


The “X” 


those elements 


factors represent all of 


which tend to derail 
he expected train of events between 
caleulated initial and actual initial 
levels of illumination 
The this 


enumerate these “X” 
and to report on the effects certain of 


object of paper is to 


some otf factors 


Authors Benjamin Fleetric Mfg 


Piaines, 


1950 


Eric H. Church 


them may have on the amount of ilu 
mination received at the plane of work 


the discussion are the 


Included in 


following 
1 Variations in the performance 
ual lamps 
Variations in performance 

al ballasts 

Variations in the performance 
sal luminaires 
4 Ambient ter 

Drafts 
Line voltage 


Atmospheric absorption 


Lighting calculation date 


1o0-ineh 
heat-cold 
effects of 


with 


Tests were conducted in a 
integrating sphere and in a 
chamber to investigate the 
those “X" 


voltage, temperature, individual lamps 


factors dealing line 


ind individual ballasts in their asso 


elation with industrial type luminaires 
From 


and ballasts were discovered variations 


the casual samplings of lamps 


and small which, either 


their effect 


upon the light output, might well re 


both large 


singly or in cumulative 


sult in considerable differences bet ween 


setual and caleulated initial lumina 


tion values 
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A study of the lighting calculation 
methods now published and in general 
use today points out how additional 
differences may result through the un 
advised use of the present room-index 
tables 

The investigation undertaken points 


out the following needs 


standardization of performance (con 


ballast equipment 


sistent with quality) of 
based on 


lamp ballast luminaire 


Photometric tests of luminaires 
output of the 


than on the 


the light 
assumption 
is delivering 


combination rather 
that the lamp ballast 


rated 


combination 
smens 

when possible, of fluores 
deliver peak light output 


1 The development 
cent lamps that will 
higher on the temperature scale 

study of the effects of 


voltage on the light out 


4 VPurther combined 
temperature and line 
put of the actual lamp ballast luminaire combi 
correcting faners can be ap 


lighting calculations 


that 


nations so 


plied where required in 


Greater refinements in the “lumen method 


of aleulations particularily in the reom 


ndex tables 


Measurement of Visibility 


C. L. Cottrell 


VISIBILITY is considered as a 
component factor of a seeing task 
The 


definition and measurement of 


visibility in terms of previously de 


briefly reviewed 


the 


seribed methods are 


An instrument called contrast 
brughtness threshold meter is desenbed. 
a modified type of visi 
introduced by Dr. L. A 

Eastman Kodak 
testing the effective 
The 


accom 


It consists of 
bility meter 
Jones of the Com 
pany tor use in 
ness of ship camouflage in 1918 
the 


use of a 


new instrument, shown in 


panying illustration, makes 


form of gun-sight arranged to project 
a luminous area upon the visual task. 
The this made 


brightness of area 18 


Cornell University. Ithaca, N.Y 
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Contrast-brightness threshold meter. 


equal te that of the background of the 
task. Then to reduce the visual target 
to threshold, a neutral gradient filter 
n front of the instrument i adjusted 


determine the brightness-contrast 
threshold of the target. The transmis 
on tactor of the filter for this setting 
letermines numerteally an mdex of the 


ontrast threshold of the visual target 


the particular dlumimation nu 
ine For lower values of illumination. 
easurements may he made bw the 


server affixing neutral filter «pec 


iwles of known transmissions and re 
wating the observatior From these 
fata «a eurve of bhrahtne contrast 
threshold versus brightness of hack 


way he obtaimed for visual 


The Luckesh Moss meter was alse 


to determine the relatnon of its 

thibrated “relative visibilitw” nea 

irements over a range of hackground 

bruchtnesses for the same target« ob 

erved bw use the mtrast briwht 
threshold meter 


extended surround of the same bright 


target background 


was first constructed for binoeu 


the binocular L M 


neter was used binocularly 


relationship to the 


(3) high-lhghts in the field of view are 
less effective in producing a veiling 
ylare due to the non-seattering prop 
erty of the gradient filter, and (4) a 
facility exists for obtaiming enough 
pots on the contrast - brightness 
threshold curve to determine its char 
acter, making the observations direct 


lv “on the job.” 


Daylight in Classrooms 
Multilateral Lighting 


R. L. Biesele, jr. 


"THIS paper is the seeond covering 

an extensive study of daylighting 
desygn techniques for classrooms. The 
purpose of the studies, which have 
extended over a period of three years, 
has been to determine the practical 
techniques which are available for 
producing benefielal viewal environ 
ments in classrooms, using davlight as 
the primary light source. The previous 
paper, “Daylight in Classrooms,” was 
published in the July, 1950 issue of 
MINaTING ENGINERRING. It cov 
ered irrangements en pley hy windows 
in only one wall, or so-called “unilat 
eral” hghting 

The present paper presents data ob 
tained in a study of daylighting ar 
rangements with windows in more 
than one wall, the so-called “bilateral” 
and “multilateral” arrangements. The 
nost extensive use of such designs has 
been made im California, and the 
studies reported in the paper were pre- 
ceeded by an extensive field survey of 
the newer California sehools during 


the summer of 1949 


Variation among the designs in Cali 
tornia is quite wide, but the majority 
of them can he classified as variants 


of one or the other of two basi types 


Type Bilateral. This employs « reon 


th the ma window running 
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4 
ty 
aa 
wee 
tioned were each used in a range of 
sizes with a maximum detail size of a 
i ten minutes of are <a 
Observations were made with an i 
eg 
ness as that of the 
The contrast brightne threshold 
7 
use, for better comparison with 
equal wlaptation fer both eyes, 
monoeular use of the eb threshold 
The threshold curves obtained by oe 
each instrument show an interesting ah 
periormance data 
Weston on the Landolt ring test 
object. The constant “speed of per- 
formance” curves of Weston for con 
trast versus brightness are essentially 
parallel to the threshold curves ob ee 
This maw ul to effective use of the 
e-b threshold curve of 
2 
object, for resenibing a desirable fre to ceiling rth 
ary windew running the 
The targets used consisted of severn level of tlamunation for that partien ona 
oof tes nelucding the lar test object of of ar sid jor 
Landolt rng, the “standard” paralle Some advantages for the particula 
har test object, parallel stripes of — e-b threshold meter deseribed here are g the length of the nort ee 
and ‘ ndew also facing 
equal whith and spacing ar extend 1) results of its easurements are gt clerester 
ing ove 1 five-degree fiehl, S-poir presented in terms of a single physica miter soutien ast tate the weet 
tvpewritte ‘ property, ~) eve eonditions are not 
groups low contrast greativ affeeted adaptation or ac 
Mott vers > 
fields. The fh hree objects met commodation during use of the meter 
es 
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Typical bilateral 
lighting design. 


Both these types are covered by the 
tests, which have heen reported for 
various daylight conditions, with con 
trol devices as needed, 


Illumination levels exceeding 


footcandies munimum at any pont in 
the room were obtained for a wide 
range of exterior daylight conditions. 
The average illumination for most of 
the tests either approached or exeveded 
100 footeandles, with daviwht alone 
It was found to be as high as 431 
footeandles average on one test, which 
incidentally was for an overeast sky 

Brightness ratios in general met o1 
approached the recommendations of 
the American Standard Practice for 
School Lighting. The bilateral design 
was somewhat less effective in this re 
gard than was the clerestory design, 
or the unilateral designs previously 
reported. In every case, however, the 
brightness ratios were highly satisfa: 
tory tor the “heads down,” or work 
Ing position 

The tests have indicated that, with 
eareful correlation of fenestration, 
liwht controls, decoration, and seating, 
daylighting designs meeting all the 
recommendations as to quality and 
quantity of illumination contained in 
the American Standard Practice for 
School Lighting can be readily at 
tained, even for classrooms 32 feet 


wide. 


Electroluminescence — A New Method 


Eric L. Mager 


WES certain materials are placed 
! 


field under 


proper conditions, they are exeited to 
luminescence and continue to emut 
light as long as the exeiting field is 
This eonstitutes the phe 


maintained 
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of Producing Light 


Elmer C. Payne 


nomenon ot 

s a new approach to the problem 
“eold light No intermediate 
nomenon such as a glow or are dis 
charge appears to be involved. The 


materials appear to luminesce direct 


A clock whose face is « luminescent 
(condenser) lamp 


ly under the influence of the changing 
electric field 
a direct transformation of electrical 


Since this seems to be 


energy into light it offers mtriguing 
new possibilities 

\ simple device for the study of 
electroluminescence consists essential 
ly of a layer of phosphor dispersed in 
a dielectric and piaced between two 
conducting plates, At least one of these 
plates should be transparent in order 
for the light generated to be available 
for use. Such a device is obviously a 
capacitor, In this instance it is a lumi 
nous capacitor 

A number of substances have been 
found which can be excited to a great 
er or lesser degree in this manner 
Some are also fluorescent under ultra 
violet or cathode ray excitation, some 
ire phosphorescent, and some are 
neither. Neo direct correlation has been 
observed between the luminescence of 
a phosphor excited by the eleetrie field 
and that resulting from ultraviolet on 
eathode ray excitation, Those mate 
rials which emit leht im suffieient 
intensity to be of practical interest are 
extremely speecahzed 

In studying these devices, simul 
taneous cathode ray tube graphs were 
taken of the applied voltage, the cur 
rent, and the lheht emitted, making it 
possible to determine the phase rela 
tionships of these variables, Lumines 
cence occurs only when the potential 


changing, aml most of the lumines 
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cence occurs when both voltage and nous ceiling where the lamps are The results indicate that there is no 


eurrent are in the same direction al mounted much in the fashion of acous significant difference between the ob- 


though in different quadrants. This tic tile and a broad, uniform low- served BCD brightnesses determined 


is the period when the capacitor is brightness source of illumination is with the two methods of exposing the 


ebsorbing energy. In other words, the obtained. Many other practical appli sources. However, when the criterion 


ght emission in the lamp described is cations are possible. Some of them ;, distraction, a source that is momen- 


in phase with . positive half of the uch a luminou dials, luminou tarily exposed must be reduced to a 
yower curve of the lur ! us capacit« ates r ~ 
| ) U ninous « pacitor, iteh pl « and similar applic ations about one tenth the b ightne of a id 


Other data show that the luminosity is have been made up. The accompany- 


source that is exposed continuously 


a function of frequency ng illustration is a photograph of a 


Similarly, for a source to be just bare- 


The characteristics of this new light clock whose face is a luminescent (con 


ly distracting (prolonged exposure), 


source ore ideal for its use as a lumi denser) lamp. 


its brightness must be reduced to ap- 


proximately 60 per cent of the BCD 


brightness 


The second part of the paper is a 


Comfortable Brightness Relationships for summary of an investigation which 
Critical and Casual Seeing the basic BCD relationships to 


actual lighting practice. Evaluation 


at the borderline be 


sentative group of observers while of brnghtnesses 


performing a task of eritical seeing tween comfort and discomfort were 


The criteria included the sensation of made of fluorescent lighting in a simu- 


brightness which was (1) at the bor- lated visual environment. The experi- 
derline between comfort and discom- mental variables included the bright- 
fort (BCD) and (2) just barely dis- ness, area, location and the number 


tracting. Momentary and prolonged of luminous elements which were ex- 
posed. Observed values of average 


exposures of the sources were included. 


Sylvester K. Guth 
a 
"RHE goal of the art and science of = 
illuminating engineering is to pro 
vide visual environments a proper 
balance of certain controllable factors 
which influence human performane 
a 
ind comfort. In general, these factors 2 
na’ be combined into the single ele ro 
ment of brightness, and thas bright a 
ness engineering has become an over ” 
“ 0a 
whelming!y important aspect of the 
more inclusive field of illuminating rt 
engineering. Since seeing mw a dynamin $ 
of human beings, any concept 
of the evaluation of brightnesses wv 
the visual field should take eo@wnizancs 
of a variable line of visual fixation . 
und of the work-world demands of a 
ANGULAR DISTANCE @ ABOVE LINE OF VISION (DEGREES) 


sual task 
In the first part of this paper are The relationships between brightnesses B and the angular displacement ¢ sources 
summarized the results of a series of above the line of vision for BCD and barely distracting sensations when the 
nvestigations mvolving the evaluatiot observers were performing a task of critical seeing. The solid lines represent the 
observed data for the average BCD sensation for both continuous and momentary 
exposure of sources, A-B, and the distraction sensation for continuous, C, and 
momentary, D, exposure of sources. The broken lines E and F represent the average 
and lower limits of BCD brightness, respectively, for casual seeing. 


eritrenl 


of sourees of brightness bv a repre 
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BCD brightnesses were compared with 
values caleulated from the empirical 
from the basic 


equation developed 


data: 
B = MPF°*(Q~¢2! — 1.28) 
In this equation, the BCD brightness 


B of a source is expressed in terms of 
its size Q, its position index P, the 


adaptation brightness F, and an index 
of sensation M. The close agreement 
found between the observed and cal 
eulated BCD brightnesses indicate that 
the appraisal of the visual comfort or 
diseomfort of lighting installations in 
volves simple determinations cf the 
size, brightness and position index of 


its luminous elements or areas, 


Uniformity of Illumination in Highway Lighting 


D. M. Finch 


T IS suggested that the design pro 


cedures used in highway lighting 
should be reviewed because of changes 
that have occurred in light sources and 
design within the last few 
Many 


ments and 


fixture 


years. state highway depart 


local government agencies 
are engaged in an expanded program 
of safety lighting and many discus 


sions are prevalent in these agencies 
regarding the best method of design 

The purpose of the paper is to re 
view the design procedures and ana- 
lyze them in terms of the recognized 
quantities associated with a good light 
ing design, namely, adequate pave 
ment brightness with good uniformity 
together with reasonable freedom from 
glare. Since the glare problem is sepa 
rate and distinet and is being reviewed 
in another paper it has been deleted 


from consideration in this paper al 


thongh it is recognized as being of 


prime importance, A technique of 


lighting layout which will permit a 


University of Kerkeley 


of Highways, State of California 


California 


1950 


ae 


— 


A. E. Simmons 


“figure f ment” to be assessed to 


each layout is highly desirable and has 
been developed 


In most cases a design 


engineer 
cannot spend the time required to use 
all of the basic data available in mak 
ing his layout. It would seem desirable 
to have a simple method whereby the 
designer could quickly get all 


essen 


tial design information for a given 
arrangement of lighting units, mount 
width. The 


information includes 


ing hemght and roadway 


minimum illumination 


maximun Hlumination 
average: 


ratio of imu mam ilumina 


tion 
spacing te ‘ ‘ ed lumina 


on and lamy 


It is beheved that uniformity of il 


lumination i of primary concern m 


inv good highway-lighting lavout be 


cause it affects the pattern of pave 


ment brightness as seen by motorists 


Using such typical data as shown in 


Fig. 3, a designer can immediately 


pick off the spacing and lamp size re 


quired for any set of roadway illuni 
nation conditions. It is suggested that 
iuminaire manufacturers consider such 
a method of presentation of data in 
order to eliminate repetitious types of 
computations by field engineers. A 
review of several typical installations 
shows that 


when the Recommended 


Practice procedures are used, wide 
variations in roadway illumination and 
brightness patterns may result even 
illumination is 
is suggested 


that the roadway illumination be held 


though the average 


maintained constant. It 
substantially constant with a maximum 
ratio of illumination in the order of 
t to | It is 


the minimum ilumination in the road 


further suggested that 


way area should be used as a design 
eriternon rather than the average value 
This 


mum value on all points on the road 


would assure an adequate mini- 


way and would tend to eliminate the 
large erests and troughs in the distri 
bution of illumination along the road 
way that prevail in many instances. 
The latter are considered highly unde 
sirable because of the camouflage type 


of pattern that is introduced 


Figure 3. Luminaire performance 

curves. Mounting height 30 feet. Road- 

way width 102 feet. A.B.A. Type IV, 
Minimum illumination method. 
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Muscle Action Potentials as Related to 
Visual Tasks in Industry 


Willard Allphin 


illumination level on 


“HE effects of 


acuity, speed of vision, and pre 


ductivity are well known, but there i 


need for a method of measuring the 


phv«iologies! cost of seem; that os, 


whatever we “tse up” within our 

I Operator soldering wires in starter sockets. 
| hadies when we see. Several research 
ers have heeome interested in musele 


, ution potentials as a possible eriter Really quantitative work will have Among the many other investiga 
o on, and LES. Research Project No to be performed im the laboratory he tions which need to be made are the 
7 %, conducted at Tufts College, mack eause of the diffieulty of controlling . stady of optimum illumination levels 
» preliminary exploration of the tiny conditions in a faetory without inter for various industrial tasks and the 
voltages generate! im the frontalis fering with production, but this briet effect of position and magnitude of a 
inseles when reading exeursion into industry indicates that glare souree in the field of view. Be 
The Tufte study was not carried fat there is further promise for assoriat sides supplying useful data, such work 
enough to be conclusive, but it did hold 1 wusele-action potentials with the will tend to further confirm or dis 
promise for further profitable work physiological cost of seeing prove the eriterion 
The present paper reports measure 
ments made on three tasks oun 


portalic devices Experience Studies of Louverall Ceilings 
in Department Stores 


\! W concepts of living are retleeted 


eonstantiv in the design of ever 


around us. In the past vears 


und designed tor 


«lav, many buildings 


Robert R. Wylie 
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“Before” and “after” view of a typical ceiling in a department store, showing 
utility piping and services present and to be hidden in some fashion for modern 
retailing. 


towards prefabricated building com 
ponents and prepackaged building 
components 

Naturally, these trends have brought 
forth the necessity for a parallel de 
velopment in lighting. Until very re 
cently, lighting design was as inflexible 
as was the possibility of universal 
utilization of space within the walls of 
the older buildings. The introduction 
of the louvered ceiling immediately 
made apparent a new concept in light 
ing flexibility. This new “module” be 
came an important tool in effecting 
savings in the lighting of merehandis 
ing interiors. Typical apparent sav 


ings are: 


1 Savings which were made in a onditior 
ng diffuser equipment by the use of louvered 
ceilings 


2. Savings can be realized in sprinkler treat 


ment by the use of louvered ceilings 


Savings in maintenance costa become ob 
vious when one considers that the conventional 
ceiling requires washing or painting every 
veer and « half 


e Certain intangible, but important, savings 
can be realized because of the nature of the 
louvered ceiling Since the entire ceiling te 
dry type onstruction, there is no need for 
expensive precautionary measures such as the 
removal of merchandise from large areas, nor 


fer the erection and dismantling of costly 


barricades while the modular ceiling being 
installed or changed Dry type construction 
means an earlier completion date. Time-saving 
installation of the louvered ceiling supports 
eat be accomplished oneurrently with the 
netallation of other atilities which are placed 
n the ceiling, The repainting which usually 
sccompanies renovations is eliminated Wiring 
which usually has to be cone can be rur 


exposed on the subceiling te feed the simplest 
ficient lowest cost lighting fixtures 


Ky adroit planning and operation of the 
uvered eiling lighting aveter 


may be reduced 


Unlike conventional system usage, louvered 
ceilings permit the merchant to place the sales 
acoent where it is wanted, when it is wanted, 


st minimam sales expense and store overhead 


7. Louvered ceilings permit a constant change 
within a store to keep abreast of competition 


* Pattern can be intreduced inte the ceiling 
by the use of modular ceiling panels other 
than the louvers A module 
consisting of alternately inverted rows of slate 
similar in dimension and shape to venetian 
tx) securely fastened at each end has 
signed to form a pattern building 


heen 


module for those areas where obstructions 
such as air-conditioning ducts, reduce the 
head reom available for mounting fixtures 
above a louvered ceiling A 
of « cerrugated§ plastic panel 
« metal retaining frame has been 
developed for ase where reflected brightness: 


which ma, impair seeing. ix encoantered 


module 


The details of planning a louvered 
ceiling installation consist of three 
components, (1) the room or space 
into which it is installed, (2) the lou 
ver grid, and (3) the lighting units 
ehove the grid. The relationship be 
tween the grid and fixtures, between 
the fixtures, and the height of the grid 
above the floor must be established, 
The three relationships determine the 
appearance of the louver grid (that is, 
whether it is evenly or unevenly 
lighted), the intensity of illumination 
provided on the working level, and the 
headroom in the finished room. In 
most installations, the arrangement of 
fixture rows will be parallel to the axis 
of the grid. However, where evenly 
lighted ceilings are desired, the best 
grid appearance is obtained when the 
fixtures are arranged diagonally to 


the axis 


in full in ILLUMINATING 


ters, as a Proceedings” 


ENGINEFRING, 


reference on the complete program 


“Proceedings” Issue 


A limited quantity of complete sets of all of the 1950 Conference papers in full, in one 
cover-bound volume, will be available from the Publications Office of L.E.S. Headquar- 
issue of the 1950 National Technical Conference. Price is 


2.00 per set. Not all of the Conference papers are at present scheduled for publication 


the Proceedings issue being made available for 
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(ieneral Secretary,” 


HE REPORT of our 
will give you a rather complete picture of the 

Society's activities during this fiseal year. It 
is a picture of progress and development which 
reflects the sincere, hard work of the LES. Coun 
ell, national officers, Sections and Chapters, and 
the national committees. Do not for one moment 
however, consider these splendid results as having 
entirely bv this administration 


been produced 


Many of our activities were initiated previously 
and have been nurtured by conscientious members 
over the past several vears. It is Just my good 
that some of these projects have come to 
A\lthoegh 


does not permit reiterating all the details, it is evi 


fruition during mv Presidenes time 


dent that this has been another productive vear 
for LES 


from consolidating and rehning our gains 


ur more valuable progress has come 


Pasadena, | will have 


Including the trip to 
traveled this past vear, just about 
From February 1 to June 1, 1 was in my business 
office just eight davs. Now. I do not recite this to 
elieit sympathy, sine I look upon this vear as on 
full of gratifying experiences, a year in which | was 
privileged to work closely with our membership 
over this entire continent. It has been a vear that, | 


trust, has made some contribution to the future 
welfare of the Illuminating Engineering Societys 


When we 


growth and the increasing demands that are made 


consider the Society's continued 
ofa I’re silent. we must realize that there is a pra 


With this in 


eoordinate the 


tical limit which we cannot exceed 


mind, | recommend that we lates 
of Regional Conferences so that the President can 


Their dates 


attend all of these valuable meetings 
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(ioddard 


President 


should not conflict one with the other. They should 
be scheduled so that he may travel to all of them 
without ‘*‘back-tracking.’’ This year I regretted 
missing one of our Regional Conferences complete- 
lv because it was finally scheduled for the exact 
days of another conference 1,000 miles away. It 
would also seem advisable that Regional Conference 
dates be determined possibly two years in advance 
so that such a coordinated sehedule could be con- 
tinuously maintained. The Regional Vice-Presi- 
dent, of course, would meet with the Sections and 
Chapters at least once a vear and, where possible, 
twice each vear. In this way, a continuous ex 
change of thought and inspiration can be kept 
flowing back and forth 

Last vear, when discussing our 1950 objectives 
at the French Lick Conference, | outlined the work 
of our Regional Vice-Presidents. It is a genuine 
pleasure to repart te vou that these men have 
turned in a magnificent record of achievement and, 
thanks to their constant attention, the Society has 
exceptionally strong roots in every corner of these 
United States and the Provinces of Canada. Nat- 
urally, none of this would have been possible with- 
out the basie ground-work done by the members 


locally 


vratulations 


and to these folks goes my unqualified con 
\ll of this falls under the heading of Local 
Activities which has brought three new chapters 
nto existence this vear. Behind each new chapter 
vou will always find the hard work of a local repre 
sentative. These new chapters will need help and 
it is desirable that the Society. locally and nation 
ally, always work closely with them. We must 
make sure they have good program material, espe 
cially good speakers The Regional Vice-President 
should stay close to this situation, with full sup 


port from Headquarters 
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ference of the Illuminating Engineering \ugust 
Pasadena. California, bw the President 


While we are on the subject of Local Activities, 
I wish all our Chapters and Sections would con- 
sider the advisability of electing two Board Mem- 
bers for a two-year term and two Members for a 
one-year term. After the first vear, there would 
be an automatic carry-over of at least one-half the 
Board with a full year’s experience. Such a pro 
cedure might be considered next year 

You should know how we stand financially. We 
started the vear with the largest financial budget 
ever approved by Council. It showed a large ex 
pense and a large income. We should be proud of 
our Finance Committee and the Treasurer since 
our program has gone through on schedule, with 
nothing curtailed and nothing deleted. We have 
paid our bills promptly and will end up the year a 
little ahead—-not much, but definitely in the black 
We are planning to publish a new revised Hand 
book, which is progressing nicely but which will 
require sizable financial commitments. This we 
must accept, since the publication of a handbook 
on lighting is surely our obligation and I am posi 
tive it will be another successful venture. In the 
doing, however, can we not arrange for this valu 
able contribution in knowledge and practice to 
make an equally valuable contribution to our re 
serve in the bank? Our financial program is of 
such magnitude that we cannot relax for one 
moment. This will be particularly true as we go 
into the future. It is not my intention to discuss 
war or the economics related to the preparations 
for war, but it is my duty to alert our membership 
to the changes ahead and the need for operating 
plans which are flexible; plans which are in tune 
with the needs of changing industry conditions 
and, Armed Services requirements; plus the very 
definite need of controlling our finances so that 
full continuity is maintained throughout the field 
of our endeavor. Right now, we have enough money 
in reserve to run our Society about two months 
It seems to me we would be wise to build our re 
serves to about five times this ratio and we should 
accomplish this increase within the next five 
years. 

I know you will be pleased to learn that your 
Society is in a much better position to assist the 
government and the Armed Forces than we were 
when we were attacked at Pearl Harbor. As you 
know, we have always helped as best we could in 
any crisis facing our government. For many 
months now, we have been in direct contact with 
the Army and Navy and are working closely on 
several important projects — in fact, I think it is 
fair to say that our government at this time fully 
recognizes that in this country and in Canada, the 
Illuminating Engineering Society is the official 
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organization to consult on any matter pertaining 
to iilumination 

One of the objectives I had set for myself this 
year was to coordinate the work of our national 
officers in such a way that there would be a mini- 
mum of duplication of effort and a maximum of 
effective operation. The Illuminating Engineering 
Society has grown into a pretty sizable business, 
international in seope, and is beset with all the 
problems inherent with such an operation. No one 
could ask for closer cooperation than has been evi- 
denced by your national officers. Each took his 
responsibilities seriously and dispatched all obliga 
tions expediently 

We have referred to the splendid work of our 
Treasurer and our Vice-President in charge of 
Local Activities. By the nature of his report® you 
should know how very attentive our General Secre 
tary has been. I can assure you that he has worked 
diligently this vear. Our Vice-President in charge 
of Technical Committees has not only turned in a 
fine record but has always been on hand to help me 
in the execution of my responsibilities 

We have a fine group of officers. We need them 
to carry forward the operations of our Society, 
but our most comprehensive results are obtained 
when these officers sit down with our directors and 
meet as your Council. The Illuminating Engineer- 
ing Society is blessed with an abundance of talent 
on its Council — men and women who have had 
years of experience in the operation of the Society, 
locally and internationally, as well as having re- 


sponsible positions in the business and professional 
world. Now, | wonder if we are making the most 
of this superb talent. During the past several 


vears, Council meetings have been held once every 
two months, and there has been a recent trend to 
accomplish its work within one day, even if that 
da¥ sometimes becomes an exceedingly long one 
| have no argument with this arrangement since 
we surely want to conserve the time of our Council 
members——but | have been greatly concerned about 
the utilization of our efforts when we are together 
at Couneil meeting. Our Constitution and By-Laws 
require innumerable items to be reviewed and ap- 
proved by Council. This may be all in good order 
but if you will consider the list of such items al 
ways contained in our Council agenda you will 
realize that a sizable portion of the time of Coun- 
ceil goes inte approving action already taken by 
well qualified committees. Council must also in 
vestigate operating details which could very well 
be delegated to other proper authorities. It is my 
recommendation, therefore, that the agenda be 


be published in « forthcoming issue 
Continurd on poge S647 
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S WE stand at the beginning of the 46th yeat 
of the LES. we ean look backward with 
pride and look forward with enthusiasm and 
confidence. There has never been a time in the 
history of the Society when it has been involved 


vreater number of separate but associated ac 


in a 
tivities. These activities range all the way from 
hiehly seientifie fundamental researches to the 


solving of lighting application problems, Although 
the general objectives of the Soerety do not change 
from vear to year, each new administration is 
always confronted with new problems resulting 
from membership needs, light and lighting imfor 
mation demands, and changed conditions. Of par 
ticular importance for next year ts the develop 
ment of a better understanding among our mem 
bership of the value of the Society's program and 
of the responsibility of members for supporting it 
Seven thousand men and women are today par 
ticipating in the advancements of livhting through 
LES 


vreater than a vear ago in spite of the 


membership in the This number is only 


shightls 
act that over 1100 new applications for member 


ship wer accepted during the vear. The answer 


of course. is evident nearly [00 members resigned 
or were dropped due to a lack of interest, most of 
them being in the associate member group The 
records show that, in general, they were members 
of only two or three vears’ standing 

Moreover, it significant te note that during 
the last eight vears when the total membership has 
dloubled te 7.000 


were approved while about half this number wer 


nearly 6.800 applications 


r resigned It has been estimated that 


al oor 
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President-Elect 


there are at least 10,000 people, 3,000 of whom 
are not now on our membership list, who have re 
sponsibilities and opportunities in connection with 
lighting and who could profit greatly by a better 
problems as acquired 


A goal of ten 


understanding of their 
through membership in the Society 
thousand members is, therefore, our objective, but 
along with it we must establish a long-range pro- 
gram to maintain membership interest over a pert- 
od of years and thereby reduce the number of 
annual resignations. A study of this will be made 
during the next year. Perhaps a change ts needed 
in the classification of member grades, or the dues 
paid, or a change in the balance between overall 
income, research activities, and services to the 
membership 

Our monthly journal, ENGINEER- 
ina, is now well established. Its pages must neces- 
sarily be devoted to timely articles on current light- 
ing practices and developments, technical papers, 
committee reports and lighting news items reflect 
ing the interests of its varied readership. In order 
to do this. the editor will find it impracticable from 
time to time to print in full some of the Technical 
Conference papers, Committee reports and Reeom 
mended Practices of Lighting. If material of this 
kind is needed in unabridged form it now appears 
that the cost of producing it will have to be 
handled from a special budget which will be self- 
liquidating from the sale of printed copies. Both 
the Publication Committee and the Finance Com- 
mittee will continue during the coming year to 
study the printing and distribution problems in 
volved,and implement a more satisfactory pro 
vram for publishing Transactions; that is, main- 
taining a permanent record of the progress of the 
Art of Lighting 


Science and 
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As you all know, the Ulluminating Engineering 
Society, like other well organized groups, operates 
each vear under a budget for income and expenses 
which is studied and planned by the Finance Com 
To supplement 
Article 


states that ‘To provide for security 


mittee and adopted by Council 
this budget the Constitution and By-Laws 
7, Section 11 
and continued operations of Society activities, it 
shall be the aim and policy of the Society to de 
velop and maintain a minimum reserve equal to 
twenty-five per cent of current total budgeted 
annual expenses.’’ During the past few years the 
annual expenses have doubled, due not only to 
the higher price level and increased membership 
but also because of expanded activities, particu 
larly in our Technical Director's staff and in our 
Publications program. On the other hand, the 
Reserve Funds has not been materially increased 
Moreover, it is imperative that this reserve in- 
clude adequate funds to meet the requirements 
of an employees’ retirement plan. Reserve funds, 
and retirement funds, will continue during the 
coming year to get as much attention as possible 

The effective work of the LE.S., however, is 
something more than organization, it is the work 
of the many committees. Much could be said about 
their plans and activities for next vear but for 
timely interest I will mention only one of them, 
This 


committee represents one of those which has been 


the Coordinating Committee for Defense 


very active and will, I am sure, continue so, Its 
surveys, contacts and recommendations are made 
in cooperation with the various Government agen 
The com 


sponsoring a lighting project of 


cies concerned with national security 
mittee is now 
wartime import, the details of which are not for 


publication 
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made available to members of Council one week 
before the meeting, accompanied by sufficient sup 
porting data to permit adequate review and sub 
sequent conclusions. When Council meets, all rou 
tine matters can then be voted upon at one time 
This suggested procedure concurs with the Con 
stitution and would reduce to a minimum the time 
spent on recurring routine items. Furthermore, | 
recommend that we devote more of Council's think 
ing to problems of a long haul nature problems 
of procedure within the Society and the relation 
of such procedures to our position in the lighting 
world — problems concerning our policies today 
and what they should be tomorrow future plan 
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The acceptance of a technology of light and light 
ing, to which our technical committees have con- 
tributed a great deal, is spreading rapidly in the 
Engineering colleges throughout the country. A 
recent review of the curriculums for seventy-one 
of them indicated that 47 colleges now offer illu 
minating engineering courses giving two hours or 
more of credit. It is of interest to find that 21 of 
the 47 colleges require all the electrical engineer 
ing undergraduates to take the illumination course ; 
the work in the other colleges is elective. A total 
of 1950 students were enrolled in these courses in 
The increased enrollment from 


April of this vear 
year to year has inspired the formation of LES 


student branches which the Society has chartered 
and which it will continue to support. Many col 
leves and universities are actively engaged in fun 
damental researches in light, vision and seeing. A 
recent survey indicated that 102 projects are now 
being carried on by 44 educational institutions. 
Twelve of these projects are under the sponsor 
ship of the LLE.S, Research Fund. All of them will 
continue to attract our attention 

In closing it seems appropriate to pay tribute to 
the California Institute of Technology for its 200 
inch Hale telescope at the Palomar Mountain Ob- 
servatory. This telescope has a larger light gather- 
ing capacity than any similar instrument and 
therefore permits the taking of better photographs 
It has no lenses, only a large mirror and several 
auxiliary ones, which collect the light and bring 
it to a focal point either on or off the telescope as 
So it is with vour Society and its many 
active their bit 


through a focal point for the advancement of our 


desired 
committees, all contributing 


profession This is our objective 


ning, if vou will) A summary of my feelings would 
indieate the need of mere emphasis by Council in 
the guidance of overall Society affairs and more 
emphasis by the Executive Committee in translat 
ing such guidance into effective operation 

These recommendations would be more difficult 
to accept if it were not for our most competent 
headquarters staff. Their devotion and unstinting 
service assures the success of any worthy program 
and we can always rely upon our staff to adjust 
itself to whatever action seems best for the Society 

There is one other item on which I would like 
to comment. That is the matter of changing the 
dates of the Society's fiscal vear. This subject has 
heen discussed for some time, and a special Task 
Committee has been working on it all this vear 
However, no final conclusions have been reached 
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As it now stands, with our fiscal year running from 
October to October, there is a period from May 
until September when an administration is neither 
‘‘lumen nor lambert.’’ New national and local offi- 
vers and committees are being set up for the fol- 
lowing year; vet there is an existing organization 
obligated to carry on. This seems to me most con 
fusing and wasteful I believe we should establish 
the fiseal year from July 1 to July 1. There are 
some objections to this but most of them resolve 
into the question —‘‘when will we hold the Na 
tional Conference ?t’’ Well, say hold it whenever 
it seems best February, June or September 

and that Conference will be for the incoming Pres 
ident. The fiseal year, it seems to me, should co 
incide with the time when the change of adminis 
tration responsibility actually takes place. My plan 
would have the incoming President start taking 


control right after the June Council meeting. He 


would then have all the summer months to get his 
organization lined up and thoroughly integrated 
His first Council Meeting would be in October and 
he would earry right through to the next June 
With such a schedule, all the 
basic work of our national and local activities can 


Council meeting 


be coordinated properly with line authority existent 
as needed. All other Society affairs and functions 
‘ould fit in accordingly — in fact, they ean be 
treated as incidental to the dates of the fiscal vear 

I am grateful for the assistance given me by 
uur official family and for the support given me by 
all the members. I want to pay tribute to our host, 
the Southern California Section, especially to the 
committees and West Coast members who have 
made this wonderful Conference program possible 
| am especially grateful for the honor of serving 
as your President a privilege which shall always 


cherish 


Hillman's Pure Food Store, Chicago 


A fluorescent fixture of * type usually found in schools has been selected to illuminate this up-to-date chain store 

effectively and pleasantly. The fixtures, each containing two 40-watt lamps, are on 10-foot centers suspended from a 

14-foot ceiling yielding 50 footcandlies throughont. In addition, recessed spots have been employed over the meat 
counters. Photo snd information supplied by Robert Ligare, Chicago Lighting Institute. 
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Lighting a Dining Room 


OBJECTIVE: To provide ¢ 1 Uluminati for dining, supplementary and background lighting 
and to light « portrait on a wall from some position in the room other than from the ceiling. 


Installation at Detroit, Michigan 


General Information: The room is 12)1" x 15°4" x &. Traverse draperies are used across one end, 
concealing three French windows that open inward, and the opposite end of the room has a large 
plate glass mirror which reflects the draperies and the valance. The walls, woodwork and valance 
across the draperies are painted a soft gray green (60° RF). The ceiling has a matte finish painted 
a delicate pinkish cream (75'+ RF) This forms a natural cove above the top of a decorative cornice 
which extends completely around the room. The carpet is a moderate gray green (25% RF). Slip 
covers for the chairs are made of heavy cotton fabric in a deep rose shade and this color is repeated 
in the deepest shade of rose in the draperies. Clear tones of red, deep rose and green on a cream 


colored background form the floral pattern of the draperies. 


The portrait, framed in gold plaster, measures 29" x 24” (frame dimensions are 38” x 33”). The 
portrait figure is mostly in black against a forest green background. The usual placement of the 
small buffet is slightly off center of the room and as a result, the portrait (centered above the buffet 


is 7°11" from the window wall. 


Installation: (ieneral lighting is provided by a semi-indirect opal glass fixture (Moe Bros. #1023) 


containing three 60-watt filament lamps and mounted about 4 inches below the ceiling 
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A 12-foot long white pine valance (approxi- 
mately one inch thick) extends 7 inches out from 
the wall and is 12 inches deep; its top follows the 
natural line of the decorative plastic cornice and 
drops S inches below the normal ceiling line A 
wooden strip anchored to the top of the window 
trim and extending out to the valance board pro- 
vides a firm mounting for the projector which 
illuminates the portrait. To the bottom of this 
board, close to the inner side of the valance, are 
mounted four 30-watt 3500K fluorescent tubes (on 
Wiremold channel) which direct light down upon 
the draperies. Attached above the window frame 
are four additional 30-watt fluo.escent tubes 
located to the rear and top of the projector, being 


coneealed from view from any part of the room 


by the top of the valance. Light from these tubes is direeted upward and outward with the help of 


the ceiling cove. Single ballasts for these fixtures are located in the basement. To eliminate a slight 


shadow on the ceiling. one 6-watt fluorescent tube is mounted on the back of the valance board above 


the projector machine 


\ 


The portrait (excluding frame) is lighted from a projector machine (Society for Visual Educa- 


tion, Model Q) using a 100-watt projection lamp 


The beam of light from this machine is focused 


through a 14," opening eut on an angle in the valance board. The projector is located on the parti- 


tion attached to the window frame and is tilted to an 11 degree angle below the horizontal plane. It 


is turned approximately 50 degrees from the wall 


Four thin metal strips frame the beam of light 


and foeus it on the portrait only. The distance from the machine to the portrait is 98". The inside 


of the 14," opening is painted the same gray green as the valance board to avoid a bright spot in the 


valance 


Illumination and brightness measurements are indicated below 


ghting (30 inches 
ghting 
etly under 


edge near winde 


floor 
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“Built-in” Office Lighting 


ROM the earliest planning stages of the new 
modern offices of the Lone Star Cement 
Corp., New York City, lighting was con 
Floor, 


wall and ceiling treatment were all planned to 


sidered a major facility and design factor 


contribute to the overall lighting results 

One important problem involved in the plans 
was the utilization of deep interior office areas 
Concentration of office workers in large interior 
areas brings with it the difficulty of creating a 
pleasant environment where natural daylight is 
not available. The architect’s ingenuity is re 
quired, here more than ever, to design and apply 
planned lighting, air conditioning, sound control 
and other architectural elements in such a way as 
to maintain normal, or even increased, office effi 
ciency. For this large interior area in the Lon: 
Star offices, the architect provided high levels (60 
footeandles maintained) of recessed fluorescent 
lighting 

Three types of lighting design were employed 


in these new offices. General office areas, such as 


with the Frink Corp, Long Island 
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the Accounting and Engineering Departments, 
are lighted by lens-shielded Troffers recessed in 
metal pan, T-bar snap-in type acoustical ceilings. 
The same equipment is used in most of the private 
offices. Other areas, such as the offices of the 
President and the Chairman of the Board of Di- 
rectors, the Board Room and the Reception Room, 
feature recessed skylight units. Corridors are 
lighted by custom-designed totally indirect fluo- 
reseent troughs 

The office of the President, shown above, mea- 
sures 16 feet by 174 feet. with a 9-foot ceiling 
Walls are paneled with a natural wood of 20 per 
cent reflectance. Two of the walls are mainly 
window area with natural aluminum venetian 
blinds. Ceiling reflectance is 80 per cent. An 
average 60 footeandles maintained at desk-top 
level is produced by a recessed skylight unit 124% 
feet by 11! feet with twenty 30-watt and ten 
20-watt T12 standard white lamps. Shielding is 
provided by 12 plastic panels, corrugated. Lamps 
are mounted 11!y inches above the plastic panels 
with 12 inches between lamp rows. Brightness 
measured 2.9 candles per square inch on the fixture 
** Built-In’’ 
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and 1.5 candles per square inch on the ceiling 
Wiring is on two individual circuits to provide a 
hoice of two levels of illumination 

The Reception Room (above) also features a 
recessed skylight unit, providing an average 33 
This room is 16 by 30 
feet with an 8-foot two-inch ceiling. The sky 
leht. 7 bw 14 feet, has twenty 30-watt T12 stand 


footeandles maintamed 


irl white lamps shielded by ten corrugated plas 
tree panels. Two walls are aluminum-framed glass 


panels, one is polished marble and one is gray 


Totally indirect slimline troughs produce 20 footcandles 
at 30 inches above the floor of the corridor. 
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Reception Room. Plastic-shielded fiuo- 

rescent skylight provides 33 foot- 

candles maintained. The rough ter- 

razzo wall behind the receptionist’s 

desk provides an excellent background 

for the highlighted trade mark, name 
and bronze scultpure. 


\ 


terrazzo. Ceiling reflectance is 50 per cent; wall 
reflectance averages 50 per cent. A totally in 
direct cove and six recessed adjustable spotlights 
are used to highlight the decorative details on the 
wall behind the receptionist’s desk. The plastic 
panels used for both these skylights, with a trans- 
mission factor of 60 per cent, provide an even 
listribution of light over the entire luminous area 
with minimum surface brightness. For both com- 
fort and appearance, the result is very pleasing 

For the general office areas, such as the Ae 
counting Department, and in other private offices, 
shallow recessed Troffers are installed in the 
metal pan, T-bar, snap-in type acoustical ceiling 
Directional lens control glass is used in the trof- 
fers, to reduce surface brightness to the lowest 
practicable levels both lengthwise and crosswise 
of the unit, with low brightness contrast ratios 
between luminaires and surrounding ceiling area 
An average 60 footcandles maintained is pro- 
vided in the general offices, with 70 footeandles 
in the drafting room. The three-lamp four-foot 
Troffers in the general offices are mounted in 8- 
foot lengths, 7 feet on centers, with one foot be 
tween runs. In the drafting room, the runs are 
mounted 6 feet on centers 

Attention to light conditioning is further em- 
phasized in the light colored rubber tile floors 
retlectance 35 per cent the light wood finishes 
on desks and chairs, and the cheerful high-reflect- 
ance colored paints on the walls 

This example of modern planned lighting ap- 
plication is proving its effectiveness for the ce- 
ment company, in terms of office efficiency, ap 
pearance and general satisfaction 

Credit for the imstallation goes to Kenneth H 
Kipnen Co., architect; Smith and Silverman, 
engineer; and Fisehback & Moore, Ine., electrical 


mtractor 
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Louverall Lighting for an Automobile Showroom 


LIGHTING OBJECTIVE: To light & modern auto showroon to display cars attractively using light sources concealed 
from normal view. 


Installation at Nellenback Bros, Inc., 800 South Salina Street, Syracuse, New York 


General Information: The showroom is of irregular shape having floor to ceiling glass on exposed 
sides. Ceiling height is approximately 16 feet. Room surfaces at the time of test were as follows: 


ceiling flat white 80% RF 
walls green plaster 10% RF 

natural birch 20.25% RF 
tloor tan terrazza 20.25% RF 


louvers white 75% RF 


Installation: Continuous rows of 3500K T-8 96-inch 200 ma slimline lamps are mounted on 3-foot 
centers 22 inches above Benjamin “Sky-Glo” louvers. The louvers, installed in 3° x 3’ panels with 
strap hanger ceiling supports every 3° x 6’, are 12 feet above the floor and 4 feet below the structural 
ceiling. Approximately 2.5 watts per square foot produce an average maintained illumination level of 
28 footeandles on a horizontal plane 30 inches above the floor, with 10 footcandles vertical ijlumina- 
tion on the ear body 


Brightnesses are indicated below: 


louvers (at 45° 90 footlambert« 
floor 9 footlamberts 


wall (green 2.5 footlambert« 
wood 4.0 footlamberts 


Lighting data submitted by Central New York Power Corporation, Syracuse. New York 
as an illustration of good lighting practice and to aid in the design of similar installations 


Published by the C 4 on Publicati of the Dluminating Engineering Society 
51 Madison Avenue, New York 10, HW. Y. 


Series XV 9.50 


“ON WIV 


. bs 
¥, 
ie 
— 
| 
4 
&§ 
~ 
| 
2 


Modern Dignity in a Canadian Bank 


over the work area 


ORONTO, Canada is proud of this banking 


room. It is the new building of the Bank of 


Montreal m about 


Toronto, in service now 


one year 


Lighting plans for it re eived special attention 


by the 


the 


architects.” Plans for the building from 


start included carefully thought-out are hites 
feature of this is shown in the 


bankmng 


two 


tural lighting. Ome 


ve the mam chamber 


photograpl abo 


Down balanced 


the eenter of the room are 


1 tagonal in shape each 


rows of 22 ree units oeti 


These 


louvers finished im an 


with five Larnipes and silver mirrored re 
flectors un have spe ially designed 


upplied bronze Twelve in 
naires are suspended from th 
The 


of case alun 


direet pendent lum 
centers of alternate octagonal nvers lumi 


naires are semil-par im shi 


num. finished ile 


lan 


Dianity n 


cent 


working plane 


t 


shown at 


amps respeectly ely, 


Om each side of the room 
two rows of alternate fluorescent and incandes- 


units. using S5-watt, 60-inch and S00-watt 


furnish 40 footeandles on the 
Power restrictions at present in 
Toronto, necessitating only partial use of 


this to 25 


feet in 
he facilities, have unfortunately cut 
woteandles for the time being 

Along the west wall, which is of paneled wood, 
left in the photograph, the incandescent 


wits are fitted with asymn etrical reflectors so 


that the wall area may be evenly lighted 


a reflectance of al 


in window 


Fluorescent strip using 40-watt lamps concealed 


flits highlights The draperies on the 


softi 
rth wall 
rhe Viee-President’s Reception Room. where no 


ork is required is lighted to a level of 12 


Wall panels are light walnut with 
bout 25 per cent; table and desk 


f light walnut of 7) per cent reflectance 


offers three feet wide by six 
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Vice-President’s Reception Room of the 
Toronto Bank of Montreal. The room 


is 16°6” by 25'6", with a maximum ceil- 

ing height of 12, minimum 10°. Since 

no clerical or stenographic work is re- 

quired here, 12 footcandles have been 

provided by the coffer and cove in- 
stallation. 


Photos courtesy of Curtia Lighting of Canada, Lid 


inches deep are equipped with 60-watt bowl re sections for this installation are three-inch square, 


lector lamps. A center cove is lighted with six of one-quarter-inch plywood, shielding 36 five-foot 
S5-watt warm white fluorescent lamps. The ivory 
colored cove is illuminated by spill light from 


Table and ceiling of this room are 


teen 40-watt warm white fluorescent lamps, 


mounted continuously. 
In the Board Room, lower right, where meetings these lamps 
are held once a month, 25 footeandles on the table of limed oak with a reflectance of approximately 


is provided by the louvered ceiling unit. Louver 45 per cent; chairs are teal blue 


Board Room of the Bank of Montreal 
is in use only once a month. This room 
is 18'."by 31° in size, with a ceiling 
height below the louver of approximate- 
ly 11. Footecandle readings on the 
board table show a maximum value of 
25 footcandles. Thirty-six 85-watt fluo- 
rescent lamps are employed, shielded by 
3” square louvers 
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Lighting an Electricians’ Shop 


LIGHTING OBJECTIVE: To provide quality lighting for tasks performed in an electricians’ shop 


A.LA. Pile No. 31/13 


Installation at 
Public Service Electric and 
Gas Company’s Terminal 
Building, Newark, 
New Jersey. 


INIT, GUTH M2505, 
2-40 WATT 
General Information Surface characteristics are as WHITE LAMPS 
A 
Ha 6 BUTION FLUORESCENT 
Ceiling white RF 4 4 SING 3-40 waTT 
iH WHITE LAMPS 
Upper wall white 76% RF 4 
Dado tur RP { 2 CABINET 


Tops of work tables 5 to 26% RF 


aun 
SCALE FEET 


Ceiling height ia 16 feet 6 inches. See plan view at right = 


Installation: Semidireet Guth “Futurliter” luminaires coutaining 40-watt white fluorescent lamps are mounted 12 
feet above the floor, spaced as shown in plan view. Resultant levels of lamination and brightnesses after 200 hours 


peration are indicated below 


Tilumination Brightness 


Location Location Footlamberts 
(See Plan View) Footcandles walls 
A 43 upper 18 to 24 
B 60 lado 12 to 4.0 
c 60 floor 28 to 3.6 


D top of work hench 70 


minaire 


ref 


its 


Lighting data submitted vy W. S. Greenwood, Public Service Electr and Gas Company, Newark 


New J Ge ar stratior fz | aghting practice and toa in the design similiar installations 


Published by the Committee on Publications of the Illuminating Engineering Society 
)l Madison Avenue, New York 10, New York 
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Lighting—Its Role in Contemporary 
Home Decoration—Part | 


HE character of an interior is most 
often fixed by its architectural or 

decorative treatment. But the impres- 
sion it makes can readily be changed 
as a sunlit room is changed by the pass 
ing of a cloud or by nightfall. Light is 
an element of design; it can be brash, 
obvious, dull, or distracting. It ean be 
harmonious, unobtrusive, scintillating, 
satisfying, and adaptable to the use 
and spirit of the interior 

So extensive are ihese possibilities 
that artificial lighting can be consid 
ered as a major element to enhance the 
earefully considered work of architect 
and interior designer. Lighting should 
afford more than mere pictorial pleas 
ure in embellishing surreundings. It 
should also encompass the broader as 
peets of living comfort for those who 
occupy the interior 

Lighting design must become a sub 
jective as well as an objective art. It 
is ideally applied to home interiors 
only when its media — fixtures, port 
able lamps, applied or built-in units 
are keyed in design and mechanics to 
the architectural and decorative pat 
tern. Its effects should be appropriate 
to the character of the interior and 
interests of the individuals who live 
with it 

More recently the new concept of 
good residential lighting has sprung 
from a background of scientific activ 
ity. Research has established that light 
and the associated effort of seeing have 
profound effect on human beings. This 
effect may be mild or severe in relation 
both to the quantity and the quality 
of lichting and to the diffieulty and 
duration of the seeing endeavor 

With these humanitarian require 
ments of light and lighting revealed 
today, there is a growing demand for 
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Essential Substance of the 1.E.S. Technical 
Committee Report ‘Contemporary Lighting 
in Modern and Traditional Interiors” 


more and better lighting. Marked ad 
vances have been made in variety, 
sizes, light output, light control, and 
diffusion of both ineandescent bulbs 
and fluorescent tubes. Expanding vari 
eties of lighting equipments are being 
designed to shield these light sources 
and to control their light output for 
more useful and effective light distri 
bution. Cornice lighting, valance light 
ing, niche lighting, spot lighting, and 
other architectural lighting as well as 
more advanced interpretations in port 
able lamps and fixtures are important 
additions to today’s lighting repertoire 
The effectiveness of new equipment 
and of architectural lighting tech 
niques is highly dependent upon en 
vironment. Thus environment becomes 
an integral part of a lighting installa 
tion. Matte or dull finishes of appro 
priate reflectance are to be sought on 
the ceiling, walls, and floor if high 
visual comfort is to be attained 

Lighting developments of our time 
challenge the creative ingenuity of de 
signers to integrate modern lighting 
with all current styles of home deeora 
tion. Particularly complex is the prob 
lem of blending contemporary lighting 
technique and equipment for greater 
living eomfort in rooms of authentic 
early period design 

Few fixtures and lamps originally 
designed for candles or oil are readily 
adapted for even the smaller sizes of 
standard present-day incandescent 
bulbs. They cannot provide suitable 
amounts of light for contemporary 
living, and they bheeome annoying 
sources of glare. Often, too, the ong 
nal graceful lines of early period fix- 
tures are distorted when wired for 
electricity. Traditional lighting units 
such as the chandelier, wall sconce, 


girandole, and torchere may in form 


and motif serve as a basis for new de 
signs created for today’s light sources 
and lighting effects. They may be used 
in their original concept to establish 
the traditional feeling, while the essen- 
tial lighting comes from sources “hid- 
den” within walls or ceiling 

In interiors in which no eritical 
visual work is done, the interior de- 
signer may range far and wide in the 
use of high gloss or dark finishes. 
Light in varying amounts may be em- 
ployed primarily as a vital medium of 
expression. Here the lighting designer 
should avoid such functional lighting 
techniques as are not in proper har 
mony with the designer's or the room's 
intent. The discomfort, however, that 
arises from extreme differences in 
brightness should always be kept in 
mind. Because most of the reoms in 
homes of today are used for many ae 
tivities, the lighting plan should pro 
vide a flexibility whieh will appro 
priately serve each. 

In this publication are assembled 
illustrations of a number of lighting 
methods applied to Traditional and 
Modern interiors. The purpose of each 
lighting installation is stated and per 
tinent lighting data and essential 
sealed drawings are included with a 
short description and appraisal of the 
end result. Other interpretations and 
solutions of the problems ineluded are 
possible 

This work cannot offer a compiete 
treatment of all possible lighting prob 
lems, handled suitably for all popular 
decorative styles. It points up the 
powerful esthetic, psychological, and 
utilitarian services of light and light 
ing and the need for increasing design 
attention to its role in contemporary 


home decoration. 
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Cove Lighting 


pober of dimensional and 
detail The light sources should be at 
12 inches below the : 


when the distance can he greater, the 
listrmbation of the light on e eewling 


‘ proved With the tendeney to 


ward wer eeng 
desirable results are diffienlt t 
tain unless the ‘ As 
r is shallow and 
here iInereasing dark 
ne n the eente f the eeiling im « 
trast to the urhie brightness of the 
neare ‘ It thus 
found im ree wwerage heuht that 
net pract use coves " 
sa hat ire more thar 18 teet 

Met finish very ig 

‘ piastet ng iid 
ed iftte papers r the flattest 
ble pau of high reflectance (65 
to ™O per eent The 
wa sbowe the cove i have 
reasonably hig! reflectances \< a ger 
eral rule excessive wa | brightness may 


w avoided by placing a tabular light 


that the center of it is at 


source so 
east four and one-half inches away 
from the wall. To assure good results 
in he ceiling distribution (withont 


sharp cutoff) the lamps must bye placed 
cove The 


wher placed end to end 


sockets of tubu 


provide a continuous line of lighting 


channel and interior finish 


of the eove should be white for maxi 
il efflerenes ind evenness ot hight 
ing effect, except where specially cle 
ned reflectors are used The cove 


design shou lp complete shield 


img of the iwhting devices from all 
normal viewing positions (ineluding 
positions In adjoinmge rooms). 


rooms and situations 


There are 


which coves are utilized merely to pre 


hands of light; then the 


duce narrow 


need not be adhered 


dimensions giver 


te 


Fluorescent tubes (See later psue) 


reatly expand the possibilities ot 


we lighting since their efficiency, 


iniety of lengths and small diameters 


ike ther <uitable for the purpose 


tror pearance and hghting 
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Suitably ane «tel ‘ J 
4 ot plaster, or eal 
wnted on side wal may serve ‘to 
neeal light sourees for pleasing it rs 
dire nent Current develop 
ents in extruded plastic forms sug 
The desien of the exterior of the eove £ 
uA repeats or refleets other st I 
avn ement n the row en 
‘ siwork tri wil wit ng 
basehoard, of replace 
esiphet preter amd frankly 
om When it is possible to furr out a 
1 wa ‘ et back the wall abowe the * 
ave ‘ recessed treatment 
whieved w h readily vereome the 
nea ob t the ei 
wht distribution over the entire 
— ‘ 
Coves may be on all four w fa —CSsSCSCSSCiés 2 
te wal enerally more pleasing 2 
fheir parpose is to provide moderate 
one dey 
ad 


considerations. Different lengths of plicable in coves. However, the elee- ing or other close eyework. It is diffi- 
tubes may be used in a single cove, but trieal consumption per foot of cove in cult to design a cove incorporating a 
where possible it is best to use tubes the case of the lumiline lamp is ap sufficient number of light sources to 
of the same diameter. Otherwise, a proximately four times more than compensate for the relatively low effi 


variation in wall brightness may be when using fluorescent lamps. The ciency of cove lighting installations. 


apparent. Likewise, the narrow di- amount of light generated would be Cove luzhting alone is very soft, flat 
ameter tubes should all be operated at the same in each case and tends to be monotonous without 
the same current value Cove lighting does not, except in the use of other lighting treatments to 

The size, shape and lower installa very small rooms, provide levels of add highlights and shadows of interest 
tion cost of lumilines make them ap- room illumination sufficient for read- as seen in Fig. 1-B 


Genera! Information: In this mod 


ern living-dining room, (See Figs ~L j 


1-A and 1-B) two-wall cove light 
ing proved an excellent solution 
to two specifie lighting require 
ments. The first was the provision 
of a relatively high level of room 
lighting to balance comfortably 
the high levels of loeal lighting 
obtained at all furniture group 
ings by a combination of down 
lights and portable lamps, Fig 
1-A The second was the attain 
ment of a restful atmosphere for Figure 1-3 

conversation or entertaining. A 

number of dramatic built-in lighting ideas for sparkle and interest supplement the soft, relaxing light 
from the coves, 

The living area is approximately 18 x 23 feet; ceiling height is eight feet nine inches. The ceiling is 
off-white acoustical tile, the walls resemble the color of natural birch bark, and the carpet is sage blue 
Light blues, vellow-green, and flamingo red are in the furnishings. Coves 21 feet 4 inches long are inset 
in the long walls at such an angle that their shielding glass drops into place without fastening. The lightly 
etched glass shields are in four pieces for each cove, the joining covered with decorative pierced metal 
strips. Eight 64-inch fluorescent tubes are used and operated at 200 ma. The total cove installation 
consumes 436 watts. The installation method, Fig. 2, reduces the floor width by ten inches but allows 


space within the side walls for unusual built-in treatments. The high reflectance colors selected for walls 


carpet, and furnishings are important in effecting the results seen in 
CEILING 
Fig. 1-B ENCLOSURE 

These wall-incorporated coves achieve an unusually even brightness of LIGHTLY EXCHED 
wall and ceiling. The too-frequent high brightness on the adjacent wall 
and the frequent dark area in the center ef the ceiling are avoided. The 
glass cover plates (70 ft-L) as viewed from seating positions are less 
than four times as bright as the upper wall, and the change in wall 


brightness from floor to ceiling is less than ten to one. The ceiling bright 


ness variation is of the same order. The illumination measurements 30 


inches above the floor vary but slightly from 10 footeandles. If the tubes 


were operated on 300 ma ballasts, this value would be increased to 12 
footeandles. This represents a practical maximum for a room of these 
dimensions and reflectances since the physical disposition of additional Figure 2. Vertical section through cove 


and wireway for T fluorescent tubes 


tubes to obtain more light offers serious cesign problems in G4 im lengths 
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General Information: Two lighting 
effects in this Traditional dining room 
(left) were desired. One system to 
provide soft general room lighting is 
diseussed here. The other, to aecent 
the dining table accessories is detailed 
in Fig. 24. A requisite was that the 
lighting elements should be functional 
and of modern design as a direct con- 
trast to the earlier period decoration 
of the room. 

The room is 12 x 13 feet 3 inches, 
with an 8 foot ceiling. The woodwork, 
Figure 3 ceiling, and window wall of the room 


are painted white, while the other 
walls are treated with paper of delicate Chinese Modern design. The 


wallpaper motif--a green vine pattern with accents of gold, black, 


ee ——— and Chinese red on a white background — is reproduced identically in 
[ CEILING eae 4 the drapery fabric. 
| To fulfill the first lighting requisite coves of simple design are used 
on the two long walls. Each cove is made in three sections of bent sheet 
93" metal which have been welded together and painted white inside and 
it out. By blocking the wiring channel out from the wall, shadows from 
r = the sockets as well as excessive wal] brightness are avoided. Four 30 
| 
| | moc | en y, watt tubes are mounted end to end in each cove. The ballasts are in 
Ove 
y It was necessary to make some compromise on the mounting height 
= ‘ of the cove because of the low ceiling and the decorative requisite of 
r os keeping the top edge of the cove in line with the drapery valance. Note 
Te” - in Fig. 4 the special cove design to compensate for this close spacing. 
The shallow cove depth (2% in), the wide, gradual curve from wall to 
Figure 4. Section through cove using T 8, 30 front edge, and the tube placement are al! essential features. In addi- 
watt fluorescent tubes; ballasts watalled im tion, the small room dimensions and high reflectance of walls and ceil- 


pansmen ing aid in the cove’s success in supplying a highly nniform illumination 


of 16 footeandles over the table top. The brightest area of the ceiling 

direetly above the cove is 275 footlamberts. 
The rather unusual selection of the “eool” white tubes was the result of a trial installation. The client’s wish was to 
retain at night the daytime effect of a chaste white interior. The “cool” white tubes accomplish this best and also inten- 
sify the greens in the paper and draperies. When a “warmer” room atmosphere is desired, fluorescent tubes that pro 


duce such an effect may be selected 


General Information: In the remodeled breakfast room (see Fig. 5 facing page) the architect wished to attain a very 
soft relaxing atmosphere without the use of conventional lighting equipment. The client requested sufficient light on the 
center table for short-period reading 

The room is eleven and one-half feet square with a nine foot ceiling. The room has a simple classic treatment with 
white woodwork and walls with floral border trim. A wood molding is placed 12 inches from the ceiling; it is continu- 
ous except for short breaks to accommodate the keystone pediment of the two opposite niches. The cove is lined with 
polished metal and the upper wall is faced with mirror to obtain the maximum light output and the minimum upper 
wall brightness. A combination of 20-and 30-watt fluorescent tubes is used to fit the space for a continuous line of light 
within the cove. With the application of the mirror to the upper wall, the variation in reflected brightness of the 
different diameter tubes is not visible. There is a total of 420 watts, not including the ballast wattage. 

Contrary to the recommendation, a slightly metalhe silver paper was used on the ceiling. This creates some unde 


+} 


sirable specular reflection and prevents the more even distribution of light across the ceiling that would be possible 


with a matte ceiling. The des red illumination level of 20 footeandles across the table top is obtained 
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Figure & 


Figure 6. Section through 
continuous cove; ballasts 
in wiring channel, The 
close spacing between 
tubes and side wal’ and 
the two different tube 
diameters (T-8 and T 
12) would be unsatisfac 
tory without the use of 
mirror on the upper side 
walla. 


General Information: In the Contemporary dining room below, a continuous four-wall cove produces very pleasant, 


moderate lighting (8 ft-e on the table top). 


The room is 13 x 15 feet with an eight and one-haif foot ceiling. The walls below the cove are a warm gray-pink; 
the upper walls and ceiling are a delicate shell-pink reflecting a flattering light into the room and on its oceupants 
The cove is basically a horizontal extension of a plaster soffit with the face of the eove a curved wood molding. Con 
tinuous cool white, 12 mm cold cathode tubing is concealed behind the cove molding. At no place above the cove does 


the brightness exceed 50 footlamberts. 


For those times when illumination from the cove is not desired, the table centerpiece can be aceented by light from a 


pin-hole spotlight in the ceiling. Strips of incandescent bulbs (not indicated in Fig. 7) are concealed above the drapery 
and behind the cove. This drapery is used at op 
posite ends of the room. The spotlight, the window 
illumination, and the cove lighting may be used 
separately or combined to suit the varying moods 


and uses of the room. 


Figure 7. Section through continuous cove using 
6 ft and 7 ft lengths of 12 mm cold cathode 
tubing; transformers are located elsewhere. 
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Recessed Lighting 


Recessed lighting ix applicable in 


every room of the home As discussed 
here the term imeludes built-in panels 
of relatively large area for diffuse illu 
mination and also the more concentrat 
Re 


cessed lighting may be purely for dee 
effect or it 


ing type of downlighting unit« 


orative may be designed 


te provide otilitarian illumination 


gener al or loeal 


Heeeased Panels 


used for 


Recessed ceiling 


units general room lighting 


are often unsatisfactory and disap 


pomting to those whe demand them im 


s desire to eliminate the more tradi 


tional ceiling-mounted or suspended 


luminaires accounted for 


(1) the 


This may he 


by several facts 


use of tow 
Pemall a unit in a large room, (2) the 
ite! aren that Hlluminated bw a 
unit and (3) the lack of light on 
ceiling which causes an annoving 
3 
peontrast between the lighting unit and 


For 


advisable to 


surround these reasons 


small 


al 


the dark 


thet consider 


Sit 


units a8 & means of 


however, larger recessed 


llurminmation ; 


of low 


bruzhtness may be weed 


tor general lighting if properly spaced. 
They are usually appropriate for use 
in reereation rooms or utility areas 
such as kitchens, bathrooms, and halls 
ot 


large seale are acceptable when used 


Recessed panels comparatively 


to provide diffused loeal lighting from 


over the head of a bed, or over a 


davenport, dressing table, game tables, 


or utility work centers. There are also 


many places where the recessed boxes 


of smaller dimensions may be used to 


provide loeal lighting over a rather 


linn ted area eard table, steps, niches, 


tover, ete 


The interior finish of recessed boxes 


should be of high reflectance to 


pre 
vide maximum light output. Built-in 
units may be shielded by panels of 
glass or plastic, or by louvers. Lens 
plates of clear or prismatic glass may 


he specified for either spreading the 


hight or concentrating it. When glass 


shielding is used it should be of such 


character as to prevent unpleasant 


brightness; opal, configurated and 
other dispersive glasses have applica 


urhtly etched or louvered glasses are 


thon for light sourees; in general, 


more sutable for fluorescent tubes 


tectural lines of 


panels were 


~ 


General Information: 


inst; 


Recessed 
lghting is most often used when dee- 


S pots Recessed 


orative aceent lighting is desired, as 
over a dining table, or to light game 
books, 


art objects. Units built into the ceiling 


hoards, murals, pictures and 


and properly shielded will provide 


local lighting 


if sufficrent room illumination is pro- 


comfortable utilitarian 


vided. Ceiling apertures of from three 
to six inches are required tor recessed 
units using standard reflector and pro- 
jector bulbs. These have comparative- 
lv long life and combine reflector and 
light souree in one bulb, thereby elimi- 
nating the need for maintenance other 
than replacement due to failure. How- 
ever, the beam or light pattern cannot 
he framed closely enough to exactly 
art 
of 
with 


cover paintings, table tops, and 


objects. On the other hand, most 


the pin-hole type spot units 


smaller ceiling openings (one to two 
inches) produce aceurately-controlled 
heams. Some of these utilize special 


bulbs of relatively short life and re- 


quire periodic maintenance of bulb, 
lens, and reflector and proper ad just- 
ment of optical system for best light 
ing resnits Continued next page) 


In keeping with the simple archi 
this library (left recessed fluorescent 
illed to provide the general illumination. 


The room, 11 « 14 feet 6 inches with a pine foot ceiling, 
has walls and ceiling of light-colored natural chestnut 
4 panelling. Two rows of unite are recessed in the ceiling, 
— eXxtemling from wall to wall the length of the room and 
spiced six feet apart. Each row is made up of three unite 
mounted end to end, and in each unit are two 40-watt 
fluorescent tubes, making a total of twelve. The tubes 
ire shielded by etched glass panels. The comfort of the 
sti tion is due to low glass «urface brightness and low 
mtrasts between the glass and the idjoining light 
colored wood panelled ceiling The comparatively high 
efleetanes f the walls, rug and upholstery aleo adds te 

the comfort of the lighting installatio: 
I dition to the 50 footeandles on the desk top from 
ceiling mingires, & lamp on the desk (not 
shown i the photograph) supplies an extra foot 


ndles from a 15-watt flu 


luminated to an 


aver 


rreseent source 
concealed behind the dee 


erative wood valance 


Figure 10. See 


eceased troff: 


tron through 
T 


with 


ry 


< 


“LIGHTLY ETCHED GLASS 


j tubes and ballasts in 


troffers 
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Figure 12. Sectron 
through tubes and re 
flectors over davenport ; 
ballasts in separate baz, 
42 in, fluorescent 
tubes are waed. Shield 
ina class is S56 inches 
above scat top of daven 
port 


For a pleasant and comfortable 


effect, spotlighting should be consid 
ered an accent to be used only as a 
supplement to general lighting or 
where there is background illumination 
as in Figs. 20 and 22. To avoid 
troublesome contrast between the lumi- 
nous surfaces or apertures of a re- 
cessed lighting system and the sur- 
rounding ceiling, high reflectance floor 
coverings and wood surfaces are de 
sirable to reflect light back to the ceil- 
ing. Ceiling brightness 1s increased 
when the shielding cover is designed 
to be slightly below the ceiling line 
When reeessed spots are used over 
furniture, restrictions are placed on its 
rearrangement 

Since recessed lighting of any type 
requires space allowance above the 
ceiling line varying from approximate- 
ly six inches te 18 inches, it is obvious 
that such lighting is more practically 
considered when the home is in the 
blueprint stage. This does not mean 
that some types of recessed lighting 
eannot be accomplished, although usu 


ally at greater cost, in existing homes 


General Information: In the example at extreme top (Fig. 11), the basic room design, the lighting, and the furnishings were all 
developed simultaneously fe construction was started \ recess, formed by two bookcases, was planned for a seven foot 
sofa. A false bookshelf is | to lower the soffit we the recess and to provide space in which to install suitable 
lighting. Thus an opening approximately ten inches deep, 13 im hea wide, and seven feet two inches long is formed. In it is 
recessed a lighting system designed to provide either excellent re ding illumination at every location on the sofa or a lower 
level for lighting the picture and sofa. The cross section (Fig. 12) of the installation shows the simple wood trim which holds 
the shielding glassware. Because of the length of the opening two pieces of glans are used for easier handling in cleaning and 
lamp replacement. Two rows, individually switch eoutrolled, of two 42 inch small diameter (three quarter inches) tubes are 
used and operated at 200 ma. The reflectors on the back row are tipped forward to direct more light to the reading plan« a0 
footeandies with both rows lighted. ‘‘Cool’’ white fluorescent tubes were s lected because their eolor quality accentuated to best 
advantage the ice blue upholstery of the sofa. The vertical direc ion and the color quality of the light on the upholstery gave 
dramatic emphasis to its deep pile and patterned weave 

Added highlight Fig.13 ariable reflections from bottles and glasses are gained in the use of recessed light 
ing im the soffit above the built in Two rows, each with two 40-watt fluorescent tubes end toend are used, shielded with 


$6 erate’’ louvers. The oppearance and shielding is in keeping with this setting but would not be true of Fig. 11 
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General Information: This modern bedroom shown above is 15 x 17 feet with an 58 foot 
8 inch ceiling finished in oyster-white. The placement of a bed headboard in a wall recess 
suggests the possibility of overhead recessed lighting for reading in bed. The roont walls 
are a delicate shell-pink, and the rug a rose color. Light for reading in bed is provided 
by two rows of three 30-watt fluorescent tubes in a metal box recessed in the soffit above 
(Fig. 15). The aperture is covered with lightly etched glass which is concealed by a ruffled 
valance. Approximately 25 footeandles of illumination are produced for reading 

The wall of the recess is mirrored, reflecting the opposite side of the room A 
when placed close to a light source, will often reflect an annoying image of the light source 
In this case, the decorative fabric ruffle completely shields the reflection of the glass panel 
Its low brizhtness, however, would not have been objec 


mirror, 


at the top of the mirrored wall 
tionable on either direct or reflected viewing 
The objects in each niche are lighted by two vertically placed 42-inch fluorescent tubes 


Fig. 16) operating at 120 ma. While the niche lighting is primarily decorative, it reflects 


a pleasing vlow into the room and adds to the over-all interest of the wall area 


Arougt 

which a light 
located 
panel 


mattr 


through wall niche; 
ecparate bor 
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General Information: In the recreation room (shown below) where no more exact- 
ing seeing tasks than card playing and occasional reading are done, the lighting was 
designed primarily for dramatic appeal and supplemented where needed by utilitarian 
local illumination. The room is 17 x 14 feet with an eight foot six inch ceiling. The 
lighted walls are treated in a paper of silver background with patterns in chartreuse 
and green, and two walls and the wood trim are a light green 

The corner card table is lighted by four 15-watt fluorescent tubes recessed in the 
ceiling (Fig. 17). A level of 20 footeandles is provided. The four corners of the orna 
mental louver which shields the tubes are decorated by cut-outs of hearts, clubs, 
diamonds, and spades. In addition to the card table lighting and the illumination 
from portable lamps not shown in the photograph, light is reflected into the room 
from the two end walls. Cornices across these walls (Fig. 18) conceal a single con 
tinuous row of four 30-watt and one 15-watt fluorescent tubes. Each cornice also 
conceals two staggered rows of four black light fluorescent tubes which are shielded 
by a strip of red-purple glass to filter out the visible light. All ballasts are installed 
remotely 

The scroll designs in the wallpaper are treated with fluorescent paint so that they 
glow vividly when exposed to ultraviolet radiation from the black light in a compara- 
tively dark room. The magic of this kind of light is more novel than practical, but 
for those who desire unique decorations and lighting effects, it has many possibilities 


-—_—— 19?" square 


ORNAMENTAL LOUVER 
Figure 17. Section through ceiling 
recessed light box using T-12 tubes; 
hallasts in separate bor 


| RED-PURPLE 
FrLTER 
| WALL ASS 


Figure 18. Section through 
cornice concealing staggered 
rows of T &, 80-w, black light 
tubes and one row of T.8, 30 
w white fluorescent tubes; 


hallasts in separate bor 


Figure 19 
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highlighting or for pro 


General Information: (‘viling-recessed downlights are employed for sheer dramati 
viding illumination for a specific furniture grouping. In this demonstration living-~lining room 
further development of a complete ceiling pattern of 20 downlights. A theatrical 


abov e 


these aims inspired the 


setting is created for formal entertaining that is sparkling with highlight and shadow. Desirable wall inter 


from the exotic is supplied by the inclusion of light in architectural wall elements 


est and relief f 
75-watt 


The PAR-38 150.watt bulb is used in this application; for lower levels of illumination the 


bulb may be used. Projector bulbs were installed in both spot and flood distribution. The spot type will 
J 


wit three times as much illumination, in a more concentrated form over a smaller area, as the flood 


supply 
ons pretous 


bulbs a three-inch aperture proves the best compromise between the too 


tv pe bulb. For these 
Good shielding and low brightness is attained by the 


larger openings and the too inefficient smaller ones 
five-inch spacing between the bulb and cover plate and by the use of a very lightly etched glass plate. Ordi 


nary etched or opal glass becomes overly bright Low brightness and a 45° shielding may be obtained with 


bulb placement if three cire ular black baffles are inserted above the ceiling line. With the 


a two-inch lower 
the installation here (ceiling height eight foot 


latter method, there is some reduction in illumination In 
planes where the spot type bulb is used. Desirable 


nine inch there are footeandles delivered on the use 


licht on the ceiling is obtained by reflection from the 20 per cent reflectance carpeting 
The arranrceent of these ceiling downlights, on a flexible switching plan, allows some variation m furni 
When downlights 


nd the use of the lights individually or in groups for varving activities 
luminous walls and 


ture placemen 
are used for cl. e-vision tasks, some other room lighting svstem which provides mor 


veiling should be cembined with the direct lighting for visual comfort 


SPRINGS FOR 
SURFACE PLATE (3) 
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Genera] Information: It was the plan of the designer to illuminate walls and window areas (not 
shown) as a ‘‘backdrop’’ against which higher levels of dramatic lighting could be used on the 
dining table top. (See Fig. 22 

Cornice, wood trim, and ceiling are white, with two walls a French Grey paper. The other walls 
are covered with a “‘chaise and carriage’’ paper of grey ground with soft red and black accents. 

The lighted walls and window curtains reflect approximately 5 footeandles to the table top. Accent 
lighting is produced by means of a 100-watt, 20-volt lamp in a recessed pin-hole spot unit with ad- 
justable shutters for extending the beam to cover the entire table top (Fig. 23). The unit is relamped 
and adjusted from below. Recessed lighting is often desired at the dining end of a living-dining room 
because it is inconspicuous and retains an unbroken ceiling surface 

This concentrating type of unit should not be planned as the only lighting in a dining room, but 
should be supplemented with lighting from coves, cornices, valances, indirect urns, or other elements 
eapable of providing low-level background illumination 


Figure 


CEILING 


PLASTER OPENING 
Figure 23. Section through 
ceding recessed spot unit, 
wang hayonet 


base bulb. 


SEPTEMBER 1950 


is 
< 
| 
Contemporary Lighting 587 


Figure 25. Sectional pers 
cessed ficture. The 5% 


conceals a w milverer 


Figure 24 


General Information: Details of room size, color scheme and lighting effects desired 
in this Traditional dining room (above) are given in Fig. 3, Cove Lighting Section 


To dramatize the table setting, a unit of the dimensions shown in Fig. 25 is recessed 
in the center of the ceiling. In the center of the fixture a 150-watt silvered bowl bulb 
is concealed burning base up in a gold-plated reflector. This produces an average of 
2 footeandles on the table top. The vertical surfaces of the island and the outer 
ring below the reflector are finished in a dull red; all horizontal surfaces are white 
Any desired color may be applied on the vertical planes. In a smaller room or where 
less illumination is desired a unit designed for a 100-watt silvered bow! bulb may 
be used 

This particular downlight produces less concentrating and more diffuse lighting 
than the type diseussed in Fig. 22. Therefore, it may be appropriately used by itself 
llowever, the most pleasing effect is gained by the combination of it and the cove 


lighting 


pective of re 
tn island cup 
bulb. 
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Windows are the natural daytime 
source of light. They may also be 
effectively utilized as both a useful 
and a decorative means of artificial 
lighting. Certain types of window 
lighting will in addition enhance the 
colors and texture of curtains and 
draperies by highlighting the fabric 
folds. A window valance is perhaps 
the most conventional method of win 
dow lighting. It is usually constructed 
of wood. The outside surface may be 
painted or covered with paper, fabric, 
mirror, or other decorative materials 
The inside surface of the valance board 
and the lighting channel must be 
painted white to provide a good reflect 
ing surface. The valance should be 
designed to conform and harmonize 
with the architectural and decorative 
elements of the room 

Light from a valance may be direct, 
indirect, or a combination of direct 
and indirect. The depth of the valance 
and its distance from the wall are 
greatly influenced by the conditions of 
each installation. As a general rule 
the valance should be at least six 
inches in vertical depth and mounted 
about six inches out from the wall. An 
increase in the depth of the valance 
(up to ten inches) may be desirable 


General Information: The totally indi 
rect lighting of this window valance 
was desired primarily as decorative ac 
cent in this dining room (Fig. 26 

Seven feet of 30-wott lumilines, each 15 
inches in length, are used end-to-end 
behind the valance. The wiring channel 
rests on the metal straps that support 
the valance (Fig. 27). 
used here for two reasons: first, because 


Lumilines are 


they were comparatively easy to instal! 
in an already-decorated room, and sec 
ondly, because their color quality was 
about the same as provided by the 
lamps in the erystal chandelier 


Light from the shaded erystal chan 
delier may be augmented by the valance 
lighting, or for more formal dining the 
valance lighting alone creates a pleasant 


background for candlelight 
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vver windows in high-ceilinged rooms 
or where the valance is very long. 
When a valance is designed to pro- 
vide any indirect lighting there should 
be at least ten inches of space between 
the ceiling and the top edge of the 
valance. This space is necessary to 
allow the light to spread out over the 
ceiling and to avoid excessive ceiling 
brightness above the valance. The 
light sources should be positioned as 
high as possible in the valance, with 
a minimum distance of four inches be 
tween the wall or window frame and 
the center of the tube. This placement 
is recommended to bring the light out 
in front of the curtains and draperies. 
It may be necessary to mount the 
channel on a wood strip to place the 
tube at the required distance. See Fig 
27. It is essential that the glass ecur- 
tains and draperies be hung close to 
the wall or window frame so that the 
light is distributed down the fabric 
and not intercepted by deep pleats in 
the drapery heading. Extension-type 
drapery brackets should be avoided 
When the fluorescent wiring channel 
is of the usual type in which the bal 
last is enclosed, it is best mounted on 
a wood strip that has been attached to 
the wall. When ballasts are not in 
the channel but installed elsewhere, a 


SUPPORTS 
12” 


window f ! 


Figure 27. Section through 


window valance using T 8, 


lumilines 


smaller channel of less weight may be 
mounted directly on the inside face of 
the valance near the top. This place- 
ment is also applicable with lumiline 
channels which are lighter in weight. 
A small window can be given the 
illusion of greater width by extending 
the valance beyond each side of the 
window and mounting the draperies 
partially on the wall. This scheme also 
provides greater length of light with 
effective result. Where there are sev- 
eral windows in a room they should be 
treated alike, and tube diameters 
should be the same whenever possible 
Fluorescent tubes are almost always 
used for window lighting because of 
their small diameter, length, light out- 
However, lumi- 


lines also prove satisfactory. 


put, and “coolness.” 


The choice of drapery color is im 
portant. Fabries that are light and 
gay in coloring will be pleasing and 
luminous. The purpose of valance 
lighting for an  ‘ndirect 
valance) is defeated if dark, somber, 
light-absorbing draperies are used. 

Other window lighting methods as 
shown in Figs. 26, 28, 32 and 35 aim 
not to light the drapery but to reflect 
light inte a room from the window 


area 
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Figure 28-4 


General Information: In the redecoration of this Colonial living room a com- 
pletely new lighting system was desired (Figs. 28-A and 28-B). Lighting was 
needed to provide a more cheerful evening environment than had been previ- 
ously experienced with portable lamps and to unify the long narrow room. The 
room is 12 feet 6 inches x 24 feet with an eight foot six inch ceiling The walls 
are light green and the wood trim is white. Off-center on the long front wall is 
an eight foot shallow bay with three windows, each with white Venetian blinds 
On the narrow wall at the far end of the room, two small windows flank a 
recessed bookcase 

One pair of flowered-chintz draperies were hung at either side of the bay 
opening (Fig. 29), and an 11 foot wood valance was then used to unify the 
design. This treatment allows a fuller daytime use of the windows and avoids 
the conventional use of four drapery lengths within the 


bay. It makes possible and simple, the incorporation of 


Figure 29, Section through 
valance over bay window; 


ballasts im channel 


light to ‘‘earry over’’ to evening living the freshness of 
the window's davtime lighting (Fig. 2s-A The intent 


in adding light in this case is to highlight the Venetian 
blinds, not the single-width stationary draperies. The 
vertical depth of the valance itself is narrow to har 
monize with the room woodwork, A white chintz ruffle, 
matching the drapery ruffle, is added for better propor 
tion and decorative fitness. One 24 inch and two 45 inch 
fluorescent tubes are used at the bay and in an identical 
installation which is shown in Fig. 28-B 

The use of 20 feet of fluorescent lighting proved suffi 
cient to obtain an exceedingly pleasant lighting level 
throughout the room. It creates a delightful setting for 
eonversation and nighttime television viewing as well as 
a comfortable background for the portable lamp light 


yu Conte mpeorary Lighting 


Figure 28-B 
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General Information: In this room (Fig. 31) many varied lighting ideas, some of which are detailed on 
other pages, are developed for variable combinations to attain appropriate lighting effects for the range of 
family activity. An important role in the room's versatility is played by the lighted valances. They are 
used at the four window and door openings which are located on opposite walls in balanced pairs. The 
valances are designed for maximum flexibility. Each valance allows indirect lighting, or direct lighting, or 


a combination of both. 
The door and window openings were set back thvee inches so that minimum projection of the balance from 
Small 


the walls could be obtained without too great sacrifice of light distribution over the draperies. 
diameter tubes of one inch or less are most applicable where space is critical, and the 30-watt size fitted the 


openings here (Fig. 30 


The valance is of unique design. It is made of metal in two slightly separated planes, Large openings in 


the rear plane are concealed by the 
scalloped face which is thus back- 
BALLAST AND WIRING CHANNEL lighted in silhouette with either 

system. The front face is painted 
citron to match the ground of the 
drapery fabric, and the rear plane 
is flamingo red, the aecent color 
used throughout the interior. 


Through their balanced place- 
ment in the room and their form, 
the combined systems illuminate 
sufficiently large areas of drapery 


ey and ceiling to provide eye-pleasing 
balance to the light from portable 


Figure 30. Section, through 


lamps 


window valance and front 


view of valance, with open 
inge in back plane dotted 


Figure 31 


$54 
— 


General Information: The lighting im this living : 
reception room of 18th Century French design 2 
f was planned to provide practical and decorative by 

# illumination in harmony with the decor and vari 
= able with the use of the interior (Fig 32). The 7 
‘ room is 15 feet x 18 feet with a 12 foot ceiling. = 
General illumination is provided by the erystal 
ot echandeler, a pair of wall sconces, and an indirect ¥ 
urn not shown in the photgraph. . 
In spite of the high windows little natural day ‘ 
light entered the room because of the close prox -- 

imity of an adjoining structure. To create an effect 

of sunshine two fluorescent tubes, set end-to-end 
vertically behind metal shields and in front of the ° 
venetian blinds, are concealed by each drayery . 
(Pig. 33 Light refleeted from the blinds pro 4 
duces a daytime effect whenever desired. The 4 
ballasts are installed in the hollow space beneath ry 

the windows. 

The illumination levels provided by the various ig 


lighting arrangements are low but nevertheless 
satisfactory for the interior, since it is used pri 
marily for receptions and entertaining. 


Figure $2 


General Information: Without nighttime lighting a bay window is often an 4 
a) \ ‘ 7 ! uninteresting recess (see Fig. 35). The daytime beauty and color of flowers, 
| window plants, and decorative accessories are lost in semi-darkness. With light incorpo 

° , | rated in the design of a bay window two nighttime results can be accomplished 
* ' im ai + | first, and most impressive is the accent that light brings to decorative objects 
fp ‘\ d ! placed in the bay; and secondly, the cheerfulness that can be added to the room 
i “ by the light reflected from window shades, venetian blinds, or glass curtains. s 
wal The wiring channel (including ballast) was mounted on the dropped ceiling of 
Figure Huorwontal section the bay directly behind the fabric-covered valance (Fig. 34 A 40-watt fluores 
through set back window Two eeut tube was used. The lighting effect illustrated could be attained in several a 
7.8. 30-wett tubes end wave with either incandescent or fluorescent sources 
to are waed on cach mde 


re" Zz i 
**Contemporary Lighting in 
Modern and Traditional In | 1 w? 
teriors'’ to be available in 
pamphlet form early in No | 
‘ vember, will be published in ‘ * ! 
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in three parts beginning 
Figure 34. Section through 
with this issue Part I! 
losed top valance whieh 
covering Wall Lighting 

: onceals wiring channel, with 
Ceiling Fixtures and Pert 


T tube, mounted on hay 
able Lamps will appear iv 
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LIGHTING NEWS OF CURRENT INTEREST 


New York in October to Be Site 
Of Northeastern Regional Conference 


Plans are approaching completion for the year’s first Regional Conference 


to be 


held by the Northeastern Region in New York City on October 26 and 27 


With many east-coast members of LES 


Northeastern Regional 
is expected to be a 
Excellent 


conference, the 
Conference vers 
worthwhile ‘‘consolation.’’ 


technical sessions are being scheduled 


for both days, and a social program is 
planned such as only New York City can 
offer 

Delegates are going to be among those 
privileged characters who may buy tickets 
to ‘‘South Pacifie’’; the 
Banquet held in the 
**Village Barn’’ in Greenwich Village 
one hundred tickets to other 
plays will be on hand 


Conference 
is to be colorful 


Broadway 


One feature of the program will be a 
**My Best Job’’ contest 
for Sustaining Members only 


highly selective 
All entries 
to this contest are being bound into an 
attractive pamphlet for 
the Conference 

Lillian Eddy of Electric 
New York Office is working up a com 


distribution at 


(ieneral 


plete program for ladies attending the 
Conference. Entertainment arrangements 
for delegates and guests include a boat 
and 


New 


trip, an Arthur Godfrey TV show, 


special luncheons \ number of 


perforce missing the Pasadena national 


York Section members have also been 
appointed to escort visitors on shopping 
trips. 

Reflecting the technical excellence of 
the Pasadena program, the Northeastern 
Regional meeting program, as tentative 


ly made up includes 


Thureday, October 26 
Morning Seanion 


1940 


M Carroll O'Shea 
National Program W. Sturrock 
Kegional Program R. G. Slauver 
Features of this Conference J 

Drogress A 


Forbes 
Rodgers ¢ 


Parade of 


Sargent 


Afternoon Season 


laghting and Color Symposiam 
Lighting 
and Traditienal Interiors 
bender 


Modern 
Fahe 


Practices for 
Myrtle 


Contemporary 


Fluorescent Lighting in the Heme Lilliar 
Eddy 

Dinner at Village Barn 

Priday. October 27 


Morning 


1950 


Seamon 


Planned Lighting Forum 

Lighting Inetallations and Radiant Heating 
Domina Eberle Spencer 

Fluorescent Mereury Lampe and Their 
cations 


Appl 


Afternoon Season 


Analysis of Glare Appraisal Systemes c. & 
Creech 

Interesting Lighting in Northeastern Region 

Sustaining Members’ Presentations 

b Beet Lighting Jobs presented br 
lected Representatives from New England 
Connecticut. and New Vork Sections 


Northwestern Ohio Chapter, Toledo 
Celebrates Charter Night 


Northwestern Ohio Chapter of 1.E.8., 


the Society's newest group, celebrated 


its formal inauguration June 27, with a 
banquet held at the Maumee River Yacht 
Club. Seventy-two members and guests 
witnessed the presentation of the Char 
ter; W. A. Stannard, Great Lakes Re 
gional Vice-President, made the presenta 
tien to the new Chapter’s newly elected 
Chairman, H. E. Carney 

For the presentation meeting a special 
folder was made to contain, on the right, 
the Charter, left a 
sheet containing the Chapter’« 39 Char 
Both the charter and the 
list of members will eventually be framed 


and on the vellum 


ter Members. 
for permanent dixplay at Chapter meet 
ings 

Guest speaker at the Charter celebra 
tion was Mr. E. L. Bowsher, Superinten 
dent of Toledo Schools, who spoke of his 
recent trip through Europe. 

The Toledo group have already made 


NORTHWESTERN Ohio Chapter (left) received its formal Charter at a banquet celebration June 27. H. EB. Carney 
(left) the Chapter’s first Chairman receives the congratulations of W. A. Stannard, Regional V-P. who made the 
presentation. (Right) Board of Managers for the new Northwestern Ohio Chapter just inaugurated at Toledo, Ohio. 


L. to r. — Elmer Winklejohn 
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Dougherty; and C. Norton, Treasurer. 
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plans for a big first year. Elections have in building up stadent interest and mem 


been held for the 1950-51 officers and bership. Such student membership, they A 16-cessien Fundamentals of Illemi 


Beard. Committee Chairmen have been feel, is of aid to the Section in securing 


nation Course started September § in 
appointed, and a full program of eight professional engineering status in the Philadelphia, 


sponsored by the Spring 


meetings has been scheduled, under the State 


Garden Institute in cooperation with the 


direction of Dr. M. H. Bigelow, of Philadelphia Section of LES. Each 
Libby Owens Ford, as Program Chair 


session will include leetures and demon 


Oregon Students 
Active in Lighting is iims, sides, ai 


fall program gets under way, according 4 
to the report of M. L. Bettinger, Toledo 


man 


Considerable increase in local member 


ship in LES. is anticipated after the 


other educational devices will be used 


wherever possible 


highly enthusiastic student group is 
ipparently developing at quite a pace, in Applications are being accepted now 


Edison, who ia Chairman of Northwest 


the northwest corner of the country. At at the Spring Garden Institute, Broad 


ern Ohio's Membership Committe: 


a regular meeting of the Oregon Section 1 Spring Garden Streets, Philadelphia, 


of 1.E.8. held recently. some 55 students Pa. Tuition is £25.00. Problems to be 


of Pacifie University, Forest Grove, Ore discussed imelude 
gon, were welcomed as Student Mem September 5 


Lien? ano Vision 

lr W A. tilbert, D Se oD. MD 
hers are all undergraduate students in September 1 

LiowTING STANDARDS 

Shoemaker, Philadelphia Elec. Co 


bers of the Society These new mem 


Job Placement Activity 
Studied by Connecticut Section 


In its Summary Report to the Board in a course in illuminating engineering 


the school of optometry, and are enrolled 


September 22 


of Managers, Connecticut Seetion'’s Edu under Dean Richard Feinberg who also LieMTING MeAstUREMENTS 


cation Committee recommended further served as special chairman for the meet ico Duval. Sylvania Elec. Prod. In 
“tion on two interesting studies ng 
last vear, These are: 1. The publication Pacific University was aleo the scene P. BR. Holmes, General Electric Co 
of » pamphlet on ‘*Job Opportunities of an important Seminar on Vision, Getener 6 
for Illuminating Engineers.’’ 2. The held early in June (see ILLUMINATING 
possibility of a Job Placement service ENGIneexine, August 1950, p. SIS Rev. Thomas Burke, OS A. Villanova Col 
The pamphlet would be intended pri Program of the Oregon Section meet lewe 
(leteher 1 
marily for the reeent graduate and is ing held at the University featured a Lieut Cowrao. 
recommended as the first in a full discussion on ‘‘Light Sourees’’ by Holmes, General Elec. Co 


weale placement activity Walter Potter: ‘‘Tiluminaires’’ by Ells October 
AND Its ConTRot. 
The Seetion’s Education Committee, worth Feltcher; and ‘‘ Applications by Robin Adair, Westinghouse Elec. Corp 
under the Chairmanshin of Professer G Robert Lange Dr, W. C. Giershach, October 27 
' S. Timoshenko of University of Conne« President of Pacitie University, spoke of LiGnTING CALCULATIONS 
H. Heiss Silver Light I 
tient, feels that the employment of voung the tremendous potentialities whieh lic 
evember 
graduates who have been trained in illu in close cooperation between illuminat Cover 
minating engineering is a decisive factor ing engineering and optometry A. A. Brainerd. Philadelphia Electric Co 


November 10 


MANUFACTURING 


row 
OPRRATIONS® 
\. A. Brainerd, Philadelphia Electric Co 
November 17 

Orrick Scnom, 

‘ ‘ Shotwell, Philadetphia Electrie Co 


November 24 


LIGHTING POR SEIAING 
‘ 


( Shetwell, Philadelphia Electric Co 


December 1 
STRERT aND Hienway 
K M. Heet, Philadelphia Elec. Company 


December 

OF LIGHTING 
P. BR. Thorne Elec. Co 


General 


ember 


SURVEYS 
MN. Flynn, Philadelphia Elec. Co 


MAINTENANCE 
Champion Lamp Company 


Who Knows — and What, Survey 


Selected readers have received, or 


shortly will from The A. N. 


Marquis Company requests for informa 


tion pertaining to their personal special 


ties within their occupational fields. In 


formation submitted will be reviewed to 
OPTOMETRY students of Pacific University, Forest Grove, Oregon 55 in determine suitability for inclusion in the 
number were welcomed to Student Membership in LE.8. at a recent meeting of ompany’s new reference work, ‘* Who 
the Oregon Section Knows And What.’’ the Second Edi 
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tion of which has been put into immedi 
ate compilation following the widespread 
of the First Edition, 
lished earlier this year. 

The unique of Who 
Knows stems, according to the publish 
ers, from two major features: 


acceptance pub 


reference value 


1) the inelusion of only those persons 
having special skills or knowledge in one 
or more of thousands of highly specific 
topies judged by the editors to be sub 
ject to general reference interest, to 
gether with information on research and 
experience in these fields; general public 
or professional eminence is not a decid 
ing factor in selections 

Index, which refers the 


the Locator 


user by means of a simple key to the 
listing of any person in the book having 
special knowledge about any one of the 
subjects included in the Index 
The company, 


Who's Who in 


any suggestions 


which also publishes 


imerica, will weleome 


from readers Com 
with the 


Ohio St., Chic ago 11 


municate directly 


210 E 


company at 


Lamp Ballast 
Standards Proposed 


Two preposed American Standards on 
lamp ballasts have just been published 
and 
Standards 


for a year’s trial eriticiam by the 
For 


the first time, ballast manufacturers wil! 


American Association 
have bed rock specifications upon which 
to build lamp ballasts, since ballasts need 
terms of 


no longer be defined in lamp 


performance or lamp 
With 


they could be checked against the new 


performance in 


terms of ballasta. such standards 


**reference’’ ballast. 
The 
Specification 


proposed American Standard 


for Reference Ballast pro 
with the 


ance characteristics of ballasts used for 


vides manufacturers perform 
testing purposes in terms of, and in rela 
The 60 


eycle impedance of these reference bal 


tion to, a reference current. 


lasts is a determining factor in estab 


lishing the performance characteristics 
of the lamps to be used with them. A 
reference ballast of a definite 60-cycle 
impedance is readily produced in any 
This, therefore, becomes the 


which both 


and ballast performance can be referred 


laboratory 


real datum point to lamp 


In order for various groups to measure 
fluorescent lamp ballasts accurately, the 
Standard Method of 
Lamp Bal 


proposed American 


Measurement of Fluorescent 


lasts has been developed. The particular 


operating characteristies of fluorescent 


high voltage and relatively 


small currents, voltages having almost 
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LIGHTING CALENDAR 


Society Events 


October 12, 1950--Meeting of | ES National 
Council, New York. N. ¥ 


October 26-27, 1950 Northeastern Regional 


Conference, Hotel Statler, New York, N. ¥ 


March 4-6, 1951 


Corpes Christi 


Southwestern Regional 


Texas 
South Pacific 
Calif 


Conference 


March 12-16, 1951 


Conference, San Francisco 


March 19-24, 1951 — 


gional Conference, Spokane 


April 9-10, 1951 


ence, Miami, Fla 
May 9-12, 1951 
Chateau Frontenac 
May 14, 1951 


ence (Hotel and City 


May 21, 1951 


ence, Cincinnati 


Regional 


Northwest Re 
Wash 


Southern Regional Confer 


Canadian Regional Confer 


ence Quebec 


Midwestern Regional Confer 
not yet announced 


Great Lakes Regional Confer 
Ohio 


Industry Events 
September 11-15, 1950 


of America, National Conference and Exhibit 
Buffalo Auditoriam, Buffalo, N. 
September 13-15, 1950 
Power Convention 
tel, Portland, Ore 
September 18-21, 1950 
nicipal Signal Association 
vention, Hotel Commodore 
September 18-23, 1950 
ment Conference and Exhibit 
toriam, Buffalo, N. 
September 19-21, 1950 The American So 
ciety of Mechanical Engineers, Fall Meeting, 
Hotel Sheraton, Worcester, Mass 

ber 25-27, National Electronics 
Conference, Chicago, Ill 
September 27-29, 1950 
meeting, Canadian Electrical 
Association, General Brock 
Palle, Canada 
September 27-30, 1950 Arsociation of Fdi 
son Iuminating Companies, Annual Meeting 
The Broadmoor, Colorado Springs Hotel, Cole 
October 11-14, 1950 International Arso 
ciation of Electrical Leagues, i5th Annual 
Conference, Copley Plaza, Boston, Mase 


Instrument Society 


Northwest Public 


Association Portiand Ho 


International Mu 
55th Annual Con 
New York. N.Y 


Instru 


Audi 


National 
Memorial 


Sixth annual 
Manufacturers 
Hotel, Niagara 


October 11-14, 1950 — The Electrochemical 
Seciety Inc, 08th Meeting, Statler Hotel, Buf. 
falo, N. ¥ 


October 13-14, 1950 Electrical Inspectors 
Association of British Columbia, Annual Con 


vention, Hotel Georgia, Vancouver, B. ¢ 


October 16-290, 1950 . 88th National Safety 
Congress & Exposition of the National Safety 
Chicage, 


October 17-20, 1950 
Contractors Association 
Hotel Biltmore, Los Angeles 


Council 


National Electrical 
Annual Convention, 
Calif 


Farm Elec 
Hotel, St 


1960 National 


Melbourne 


October 18-20, 
trification Conference 


Louls, Mo 


Institute of Power 
Windsor Hotel 


October 19-21, 
Engineers, 1950 
Montreal, Canada 


October 23-27, 1950 
for Electrical Engineers 
Skirvin Hotel, Oklahoma City 


Convention 


American Institute 
Fall General Meeting 


National Electrical 
Chalfonte Haddon 


November 13-16, 1950 
Manafacturers association, 
Hall, Atlantic City, N 


November 26- December 1, 
American Society of Mechanical 
Annual Meeting, Hotel Statler, 

Movember 27-29, 1950 American Stand 
ards Association, Annual Meeting, Waldorf 
Astoria Hotel, New York, N. Y¥ 


December 3-6, 1950 —. The American Society 
otf Refrigerating Jngineers, 46th Annual 
Meeting, Hotel Commodore, New York, N. ¥ 


January 22-26, 1951 
ing, American Inetitute of 
neers, New York 


1960. The 
Engineers 
New York 


Winter General Meet 
Electrical Engi 


Electrical 
Beach 


National 
Edgewater 


March 12-15, 1951 
Manufacturers Association 
Hotel, Chicage, 


American Society of 
Spring Meeting At 


April 2-5, 1951 The 
Mechanical Engineers, 
lanta, Ga 


April 2-5, 1961 
Edison Electric 
Beach Hotel, Chicago, Il 


June 4-7, 1951 


Denver, Colorade 


17th Annaal Sales Confer 


ence Institute, Edgewater 


Edison Electric Inatitute, 


square waveform, the effects of tempera 
ture and air movement, and other condi 
tions peculiar to the fluorescent lamp 

to choose instruments 
follow definite 
groups are to obtain 
This 
procedure for tests 


both hot-eathode 


make it necessary 


earefully and to proce 
if different 


results in 


dures 


similar measurements 


standard outlines the 


of ballasts used with 


ind eold-eathode fluorescent lam ps It 


ecodifies the experience gained in over 12 


vears of such measurements 


These standards were developed by a 


committee representing ballast and lamp 


manufacturers, public utilities, testing 


laboratories and government depart 
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ments, under the procedures of the Amer 


ican Standards Association All com 
ments received will be considered by the 
completed 


Committee in preparing the 


standard 

of the Proposed American 
Methods of 
Ballasts, 


American Stand 


Copies 
Standard Measurement of 


Fluorescent Lamp Cs2.2. are 


both available from the 
ards Association, 70 East 45 Street, New 
York 17, N. ¥ 


The Proposed 


at fifty cents per copy. 
American Standard Speei 
fieation for Fluorescent Lamp Reference 
Ballasts American 


is available from the 


Standards Association at 35 cents per 


copy 
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Street Lighting 
Recording Device 


Improvements in street lighting, with 
a decrease in the number of night traffic 
accidents and fatalities, are hoped for 
as the result of a new light measuring 
and reeording device developed recently 
Called the ‘‘G-E Rapid Recorder for 
Measuring Street Illumination,’ the new 
device consists of an ‘‘eleetric eve on 


wheels, connected by a foot alumi 


num tube te an automobile carrying an 


amplifier and graphic reeerder The 
light senaitive ‘eve riding only «ix 
inches pavement level, trails far 
enovgh behind the auto to have an un 
obatructed view of the highwaw light ng 
The setup is said to permit the accurate 
measurement nd recording of varving 
amounts of light along endless miles of 
roadway at the rate of ten to twenty 
miles per hour This is at lenet to 
100 times faster than could he done by 
previous methods involving the « 
task of making separnt surements 
on 10) foot centers, it 


With the new rapid recorder 
lighting engineers estimate that the men 


surements which may now he taken in a 


New York Subway 
Lighting Criticized 


In & recent issue of its Sunday edition, 


the New York Times took to task the 
lighting existing in New York City's 
subways new fluorescent lighting in 
cluded 


The newspaper reported that ‘‘a team 


of design experts appointed by the 


municipal art society to study the decor 


‘f public buildings and utilities, turned 


mn & report May 13 whieh sharply eriti 


ized the decorative scheme of subways 


their lighting, and their advertising 


standards 


The Committee declared that ‘* exposed 


incandescent lighting in the older «ub 


way stations is inadequate, creates shad 
ows in some cases to a point of danger 

the fluorescent lighting in the newer 
trains of the Independent System in 


fortunately’’ is not considered to be an 


improvement because of its intensity and 


glare.’’ 

Ie this to some degree at least, an 
other instance where a reasonably we 
lighted area appears to be uncomfort 


sbly over lighted in contrast with its «ur 
roundings in this case, the dingy «ul 


way stations! 


TELECAST 1 


single night would, by former techniques, 
require four months to gather. 


The new development is credited to 
A. H. Taylor and W. G. Pracejus of the 
G. E. Lamp Department at its Nels 


Park headquarters. The new device was 
anveiled for the first time on May 23rd 
at the Great Lakes Regional Conference 
of the Illuminating Engineering Soci 
ety in Buffalo, N Y 

lbriving mechaniom of the recorder is 
speedometer 
that 
recorded on a six 


This record, the 


connected to the auto's 


eable with the result distance 
traveled is accurately 
inch paper roll of tape 
engineers say, is so simple and obvious 
os contrasted to the complex results of 
advan 


official 


the past that many additional 


tages are seen The municipal 
for example, may more quickly grasp the 
and see the need 


for better street lighting; safety officials 


meaning of the study 
may have a’ new ‘‘yard stick’’ for cor 


relating night accident experience with 


the existing illumination; lighting de 
signers may be able to determine whether 
lighting adequate; and, 
lighting equipment makers may be aided 


layouts are 


in checking their laboratory photometry 
against actual field results 


Coal Mine Operators 
Sponsor Lighting Clinic 


\ Lighting Clinie of rather unusual 
August 22, by the 
While 


this one 


nature was sponsored 


National Coal Association most 


linies are based on how 


vas held to determine ‘‘whatare’’ the 


ighting problems. Coal mine operators 


met at Nela Park for a frank discussion 


of jost what coal lighting needs may bx 


what limitations might be involwed, and 
what might be done to meet these prol 
lems 

G. F. Prideaux of General Electric 
Nela Park, conducted the meeting. Ik 


tails of the full day meeting included 


by A. A. Eastman 


Resumé of ¢ 


Fundamentals of Visior 
Mines 


cround Lighting 


Rureaa f srrent Under 


A Repert mn Levele of Visibility Found in 
M Teday by Ferree 
Operator \ poir n Mine Lighting 


Inmet of Inmetitute 
Whitew ast He Seeing by M 
Light, Safet and Production ‘ 
ha tne ring ety t 
Tal { Problems to Be Solved ir 
ne Sewing lerground be Chair 


Atina News of Current Interest 


NIGHT view of recorder device for 
street lighting measurements. 


IT SEEMS TO MI 


Maintenance Factor 


To the Editor 

The definition of ‘*‘ Maintenance Fac 
tor’’ three 1.E.S. Committees: 
The Committee on Nomenclature, the 
Lighting Design Practice Committee, and 
the Maintenance Committee 
This term may be defined in two ways 
Rach 
sivantages. It has been defined in both 
ways in 1.E.S. publications and in indus 


definition has its proponents and 


try publications 


1. The maintenance factor is the ratio 
of the in-service illumination level to the 


initial illumination level Specifically, 
the maintenance factor is an allowance 
for 

a. depreciation n men output of the lamp 
during fe 

b. depreciation due te dirt on the lamps and 


uminaire 
darkening of 


depreciation duc te gredua 


the room surfaces 


2. The maintena factor is the ratio 
of the emitted by the 


uminaire to the initial flux emitted by 


in service flux 
the luminaire. Specifically, the mainte 


nance factor is an allowance for 
itput of the lamp 


lepreciatior dict om the lamps and 


minaire 


There is only one point of difference 
Should the 


factor comprehend gradual 


between the two definitions: 
maintenance 
larkening of room surfaces 
Om the other hand it may be said that 
factor should be an al 
of initial 
reason whatever. 


the maintenance 
lowanece for the depreciation 
illumination, for any 


It simplifies the lighting problem to have 
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the maintenance factor include all fac room index. For example, the coefficient We would like te have this Committee 


tors contributing to the depreciation in of utilization for the bottom fixture on also tell us how much our lighting level 
illumination. The initial illumination page 8-11 of the LES. Handbook for a will fall off beeause of dirt on the walls 
level then can be caleulated by leaving 75% ceiling and 50% wall reflectance is and ceilings. But they can't because this 
the maintenance factor out of the basic 15 for a ‘*J** room, If the walls de will depend on the room shape and on 
formula preciate to 30% reflectance, the coeffi the candlepower distribution curve of the 

client of utilization i« .11 a reduction fixture. The Committee could, however, 


Total Lumen & Coeffi 


cient of Utilization of 27% in the illumination level. In an tell us how much reflectance of room 


*A’’ room the coefficients are 43 for, surfaces will be reduced for various 


Area 
“'% wall reflectance and 41 for 30% paints over a period of time. It would 


At first glance this reasoning seems wall reflectance, only 5% leas illumina then be very simple to use this informa 


logical. But further consideration rx tion for the same reduction 
Hence, under this system the the coefficient of utilization table 


in wall re tion to select the proper coefficient from 


veals serious objections to including in Hleetance 


the maintenance factor an allowance for maintenance factor for a given installa It is important the definition of the 


the reduction of illumination level caused tion would depend on the proportions of maintenance factor be made clear, in or 


by depreciation of the reflecting qualities the room. That is illogical der to assist the lighting engineer ob 


of the room surfaces The definition of the coefficient of tain as much aceuracy as possible. At 


itilization is not altered by this arrange best, the maintenance factor is, at pres 
1. The reduction in lamination from thi« on 
cause is not ® constant but varies, depending ment. The definition merely applies dur ent, the weak link in our method of 
not only on the degree of darkening of room ing the ‘‘in service’’ period rather than making lighting calculation J R 
urfaces, but ale m the reom shape and th miv im the beginning Jones, Westinghouse Electric Corpora 


fixture distribution 
; The 1.E.S. has just set up a Mainte tion, Bloomfield, N. J. 
2. This loss in Mamination is more easily 
and accurately accounted for by selecting the nance Committee to draw up rules that 


proper coefficient of utilization from the co ean eventually lead to the establishment 


reasonably accurate data on the de ($ ano PAMPHLETS 


preeiation of illumination 


efficient of utilization table 
of 


The maintenance factor for a given 
fixture employing a given lamp, and This Committee will undoubtedly gath 
used in a given atmosphere and subject er data or outline rules for colleetin _ 
to a specified schedule, should relatively accurate information on 7 

by Frank D. Newbury, published 1950 
be a constant. But it cannot be a con a by McGraw-Hill Beck Compeny, New 
due to darkening of room surfaces is fe tarers for most lamps : a 
introduced inte the maintenance factor, 2. of illumination due to dirt cottectes 
because this decrease varies with the atmospheres As a former director, vice-president 

ind economist for the Westinghouse 
torporation, Mr. Newbury speaks from 
« very substantial foundation of first 
hand experience and observations, He 
has put between the pages of this new 
hook « surprisingly complete summary 
of his down-to-earth, feet-on- the vround 
knowledge of economies, A quotation 
from the fereword will indieate his 
philosophy: “This book is dedicated to 
all students wherever they may be 
in school, in business, or in organized 
labor who desire deeper understand 
ing of the powerful, dynamic, restless 
economic system which is our American 
heritage. With understanding there ean 
be greater progress and more stability; 
without understanding, there may be 
stagnation, decay, or even destruction 
of this system for which we are all re 
sponsible.” 

In Chapter 1, Mr Newbury sets 
forth the five basic principles of the 
American system: (1) the inatitution 
of private property; (2) the institution 
BACTERICIDAL Lamps safeguard the purity of Sparkletts artesian spring water Gs the 
as it is being bottled, in Los Angeles, Calif. Twenty long tubular bactericidal y 
lamps are installed on the main production line to cover every step of the pro- 
duction where bottles or water are exposed to the air. In addition, 20 similar 
lamps are used in a specially-designed cylindrical sterilizer through which the 
water passes for a final intensive sterilization just before going into the sterilized 

bottles. Continued on page 244 


maximum individual freedom of choice; 
4) the ideal of effective and fair com 
petition; (5) the principle of rewards 


proportionate to contribution. Part 1 
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Acme Blectric Corp. 
Cubs, 8. 


AGvance Transformer Co. 
1122 W. Catelpa Chicago 40. Il 
Hirech Epstein 


4. Cometock 


Power Co. 


Alabama 
Birmingham, Als George L. Morr 


an Blectric Products Co. 
591725 N. Kedsie Ave. Chicago 18, ID 

Men Kiem 
al Company of America 
Gulf Huilding, Pitteburgh 19. Pa 

C. Rraglie 


Amalgamated Blectric Corp., Lt4. 
884 Pape Ave. Toronto, Ont, Canads 
D. W. Patterson 


Amari 


Corp. 
4727 North Lamon Ave. Chicago 30, Il 
4. W. Lewes 


American Flucrescent 

64607 Broadway, Chicago, Il Rusnak 
Sterilizer Co. 

Brie, Pa Herece Wm. Alexander 


Appleton Blectric Co. 
17011739 Wellington Ave, Chicago 15, Ill 
Nie A. Tornbiom 


Arkansas Power & Light Co. 
Simmons Nations! Pine Bluff, Ark 


Maa Sudduth 


The Art Metal Co. 
1614 EK. 40th Cleveland 3, Ohio 
George B. Glatthar 


Artistic Manufacturing Co., Inc. 
906 Fourth Ave. New York 16. N.Y 
Myren Perlmutter 


Bausch & Lomb Optical Co. 
Rochester 3. N.Y Arthur Eo Newmer 


Benjamin Blectric Mfg. Co. 
Dee Pisines. John H. Waterbury 


P.O. Nex Kingsport, Tenn 


James Herbert 
Beard of Water ané Blectric Light Com- 
missioners 


Box 570, Lansing 
John D. Mainight 


116 W. Ottewe & P.O 


Mich 


Reston 123, Mase 
R. B. Brown, Jr 


Branham, Mareck & Duepner, Inc. 
7020 Walker St. St. Louis Park, Minneapolis 
16. Minn Cool Branham 


Bright Light Reflector Co., Inc. 
Veirficld & State, Bridgeport 5. Conn 
or 


British Columbia Blectric Bwy. Co., Lt4. 
670 Denemair St. Vancouver, Cansds 
Walters 


Boston 
89 Roylston 


Scholl 


Brockton Bdison Co. 
Main St. Brockton 67, Mase 


WA. Forbush 


Baéward F. Caldwell & Co., Inc. 
101 Park Ave, New York 17, N. ¥ 
T. Caldwell 


California Power Co. 
P.O. Boa 612, Riverside, Calif 

W. B. Vaughn, Jr 
Raiph G. Raymond 


Cal-Lite, Inc. 
12600 8 Yukon Ave 


Hawthorse Calif 
L. 


Sustaining Members 


Calpa Products Co. 
4116 Chester Ave. Philadelphia 4. Pa 
Pew C. Calien 


Light Co. 

Cambridge 49, Mass 
Reginald H. Bowman 

Canadian General Elec. Co., Ltd. 

212 King St. Toronto. Ont RM. Lew 


Lt. 
Que 


Canadian Line Materials, Ltd. 

Postal Station Toronte 13, Ont. Canads 
L. B. Meesinger 

Central Hudson Gas and Blec. Corp. 


50 Market St. Poughkeepsie, N Y 


Cam Blectric 
46 Blackstone St 


745 Guy St. Montreal Thomas 


Dexter 


Central Dlincis Light Co. 
316 Jefferson Ave. 8. Peoria 2. IN 


Central Mlinois Public Service Co. 
607 BE. Adams St., Springfield, BL. Palm 


Central Maine Power Co. 
9 Greea St. Augusta, Maine Roland W. Hess 


Central Power & Light Co. 
P.O. Box 2121, Corpus Christi, Texas 
James M. Williams 


Champion Lamp Works Div. of Con- 
solidated Blectric Lamp Co. 
600 Broad St. Lynn, Mass. ery H. Raddin 


Cincinnati Gas & Blectric Co. 
Fourth & Main Sta, Cincinnati 1, Ohic 
4. R. Hartman 


Dallas 


Circlite Corp. 
118 Se. Clinten Chicago, Il 


George Gomberg 
City of Burbank, California Public 
Service 


174 W. Magnolia Boulevard, Burbank, Calif 
McCambridge 


City of Glendale Pu 
119 N. Glendale Ave, Glendale 6. Calif 


City of Riverside Blectric Light Dept. 
3454 Mulberry St. Riverside, Calif 
L. W. Grayeon 


City of Seattle, Dept. of Lighting — 
Sound 


Puget 
1015 Third Ave, Seattle 4. Wash. 
P. C. Spowart 


Wash 
Rey H Weeten 


The Cleveland Blectric Mluminating Co. 
75 Public Square, Cleveland 1. Ohio 
RC. Hienton 


Products Co., inc. 
E. Paterson. N. J. 
Wallace M. Woodworth 


Colonial Premier Co. 
466 W. Superior Chicago 10, Ill 
Richard Wee 


Columbia Blectric & Mfg. Co. 
1024 West Ide Ave, Spokane, Wash 
Welter A. Toly 


City of Ta 
402 City Hall 


Tacoma 2 


Colonial Blectric 
1115 Market St, 


Commercial Light Co. 
841 W. Washington Chicago, Il. 
Michael R. Pine 


Commonwealth Bdison Co. 
72 W. Adame St. Chicago 90, Ill 


The Connecticut Light & Power Co. 
250 Freight St. Weterbury 91. Conan. 
James H. Doak 


Bdison Co. of HW. ¥., Inc. 


Consolidated 
4 Irving Place, New York 3, N. Y. 


Thomas Collina 


Consolidated Gas, Blec. Light & Power 
Co. of Baltimore 
100 W. I 


St. Bal 1, Md 
Albrittain 


Consumers Power Co. 
212 Michigan Ave. W., Jackson, Mich 


D. £. Kare 
Public Power Co. 
1452-25th Ave. Columbus, Nebraska 
W. H. 
Glass Works 
Corning, N. Y 4. &. Tyler 


Coyne Blectrical School, Inc. 
500 So. Paulina St. Chicago 7. MM. 
John Hanan 
y Co. 


Crescent Blectric Supp! 
765 lowa St. Dubuque, lows 
Titue B. Schmid 


Co. 

Syracuse 1, N.Y 4. H. Clarke 

Hinds Co. of Lta. 
7 Labatt Ave, Toronto, Ont R. Jeffery 
Curtis Lighting, Inc. 
6135 W. 65th St. Clearing Station, Chicage 
38, Darwin Ourtie 
Curtis Lighting of Canada, Ltd. 
195 Wicksteed Ave. Leaside, Toronto 12, 
Ont. L. Wright 


Cutler Light Manufacturing Co. 
202628 N. 224 St.. Philadelphia 21, Pa. 
Robert T. Cutler 


Dallas Power & Light Co. 
1506 Commerce St., Dallas 1. Texas 
W. @. Moore 


Day-Brite Lighting, Inc. 
5401 Bulwer St. St. Louis 7, Mo. 


The Dayton Power & Light Co. 
25 No. Main Dayton, Ohio 
BH. 8. Nonneman 


Dasor Manufacturing Corp. 
4483 Duncan Ave. St. Louis 10, Mo. 
P 


Delaware Power & Light Co. 
600 Market St., Wilmington 99, Del. 
Ww. A. F. Pyle 


Dept. of Water & Power, City of Los 
Bur. of Power & 

Box 3669 Terminal Annex, 207 So. Broadway. 

Les Angeles 54, Calif. ©. P. German 


Detroit Bdison Co. 
2000 Second Ave. Detroit 26, Mich. 
L. B. Tayler 


Associa- 


Blectrical © at, 


Detroit 26, Mich 
Cart J. Schoeniger 


tion 
627.628 Hotel Book Cadilla« 


Steel Co. 
2250 E. Grand Bivd., Detroit 11, Mich. 
W. Oliften Randell 


Wilmington 98, Del S. W. Quisenderry 
B. Pont de Nemours & Co., Inc. 
Polychemicals 

Wilmington 98, Del R. B. Leery 


Duquesne Light Co. 
435 Sixth Ave, Pittsburgh 19, Pa 
@. W. Oualer 


Duro Test Corp. 
2321 Hudson Bivd. North Bergen, N. J. 
James L. Con 
Fixture Co., Inc. 
170 Vernon St.. Boston 20, Mass. 
(Note: Names of Official Representatives 
appesr in Italics) 


ENGINEERING 


ILLUMINATING 


SUSTAINING MEMBERS 
i 
Bine Ridge Glass Corp 
‘ 
B. I. GuPont de Nemours & Co., Inc. 
(Pabrics & Finishes Div.) 


Bast Side Metal Spinning & Stamping 


1301 Elisabeth Ave, W.. Linden, N. J 
Kremer 


Bbasco Services, Inc. 
2 Rector St. New York 6, N. Y. 
P. D. Brooks 


Mlectrical Information Publications, Inc. 
20 E. Mifis, P.O. Box 232, Madison, Wis. 
WwW. Dudley 


Blectrical Testing Laboratories, Inc. 
79th St. & East End Ave. New York City 21, 
Y. W. FP. Little 


Blec. Service Mfg. Co. 
& Cambria Sts, Philedeiphie 32. Pa. 
J. W. Schmidt 


Blectro Manufacturing Corp. 
2000 W. Fulton St., Chicago 12, Il. 
L. &. Schoenbrod 


Blectrolier Mfg. Company, Lté. 
5849 Boyer Montreal, Que, Canada. 
John lesenman 


Bnder Manufacturing Corp. 
2360 West St.. New York 13, N. ¥ 
Jules Levenstein 


Blectron Corp. 
4501 Galapago, Denver, Colo. Floyd Vickers 


Bnglewood Electrical Supply Co. 
5801-03 So. Halsted St. Chicago, Ill. 
Ray O Leary 
Fluorescent Light Co 


Pamous 
762 N. Ogden Ave. Chicago 22, Il). 
Jack R. Stone 


Federal Blectric Company, Inc. 
#700 8S. State St.. Chicago, Ill. 
John H. Goehat 


Pitehburg Gas & Electric Light Co. 
637 Main St.. Fitchburg, Mass. 4.6. Neal 


Pincrescent Bquipment & Mfg. Co. 
2570 Superior Ave. Cleveland 14, Ohio 
Leonard 8 


Maint Co., Inc. 
1480 8. Robertson Bivd.. Leos Angeles 35, 
Calif Leonard K. Black 


Pluores-O-Lite Co. 
Evans Terminal, No. Broad St., Hillside, N. J. 
Meyer H. Sdverman 


The Fostoria Pressed Steel Corp. 
Fostoria. Ohio B. L. Bates 


A. Framburg & Co. 
3320-28 Carroll Ave. Chicago 24. Ill 
taniey A. Framburg 


The France Mfg. Co. 
103825 Berea Rd., Cleveland 2, Ohio 
7. A. Mayne 


The Frankelite Co. 
1435 Rockwell Ave. Cleveland 14, Ohio 
Dave 


Franklin Design Service, Division of 

Safeway Stores, Inc. 

4th & Jackson Sts, P.O. Box 660, Oakland 4, 
Wallace H. Lane 


The Frink 
2701 Bridge Piase North, Long Island City, 
N.Y. Theo. J. Braasel, Jr. 


Gallagher-O'Brien Electric Co.. Inc. 
712 N. State St, Chicage 10, Il. 
Prank A. Gallagher 


Garden City Plating & Mfg. Co. 
1750 No. Ashland Chicago 22. I 
@. Harney 


Blectric Co., Apparatus Dept. 
River Works, 920 Western Ave., 
West Lyon, Mase A. FP. Dickerson 


Blectric Co.. Lamp 


Genera) 
Nela Park, Cleveland 12, Ohic 
Wi@lard C. Brown 
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General Electric Supply Corp. 
1260 Boston Bridgeport, Conn. 
Ww. W. Booth 


General Lighting Products Co. 
468 Frelinghuysen Ave. Newark 5, N. J. 
Nathan H. Eglowstewn 


General Outdoor Advertising Co., Inc. 


515 So. Leomi« Chicago, BE. Nerios 


The Power Co. 
Electric Building, Atlanta 1, Ga 
Charies A. Collier 
Manufacturing 


1919 Piedmont Circle, N. E.. Atlanta, Ga 
R. R. 


Gill Glass & Fixture Co. 
Amber & Tioga Sts. Philadelphia 34, Pa. 
A. @@ 


Gillinder Brothers, Inc. 
trie & Liberty Port Jervis, N. Y. 
J. Fletcher Gilinder 


Gleason-Tiebout Glass Co. 
59-50 54th St.. Maspeth, N. ¥ 
Charlies W. Gleason 


Globe Lighting Products Co., Inc. 
397 Seventh Ave. Brooklyn, N. Y. 
Inder Rosendlatt 


Godfrey and Wing, Inc. 


$141 Superior Ave. Cleweland 14, Ohio 


Golde Manufacturing Co. 
1214 West Madison, Chicago 7, 


1340 Monroe Ave. N. W., Grand Rapids 32, 
Mich. Kenneth C. Welch 


Graybar Electric Co., Inc. 

420 Lexington Ave. New York 17, N. Y. 
Raymond C. Kinney 

Gulf States Utilities Co. 

Box 2951, Beaumont, Texas Clarence Barren 


The Baéwin F. Guth Co. 
2615 Washington Ave, St. Louis 3, Mo. 
Pred B. Guth 


The Hankins Container Co. 
5044 W. 106th Cleveland 11. Ohie 
Ray T. White 


Martford Blectric Light Co. 
266 Pearl St. Hartford 3, Conn 
Victor Ouellette 


Mawkins Electric Co. 
1447 Washington Bivd.. Chicago 7, I 
R.R. 


MenGrickson-Heffernan Co., Inc. 
45-17 Pearson St. Long Island City 1, N. Y¥. 
Joseph T. Manucts 


HMoldeniine Co. 
2301 Seranten Cleveland 13, Obio 
a. 8.1 


Holophane Inc. 
342 Madison Ave, New York 17, N. ¥ 
a. L. Leger 


Home Gas & Electric Co. 
#10 Ninth 8t., Greeley, Colo 
C. Gilbert Dresser 


Mouston Lighting & Power Co. 
P.O. Box 1700, Houston 1, Texas 
WJ. Aicklon 


Hydro-Blectric Power Comm. of Ont. 
620 University Ave. Toronto, Ontario. 
R. L. Hearn 


Myland Blectrical Supply Co. 
700 West Jackson Bivd.. Chicago, Il) 

4A Tile 
Tilincis Power Co. 
134 East Main St.. (L Box 511 B), Decatur 
70, ™ Alen Von 


Dluminating Bngineering Co. 
2347 E. Nine Mile Road, Hasel Park, Mich. 
Bert Pretser 


Gas & Blectric Co. 
United Light Bidg.. Davenport, lows 
John M. Hollingsworth 


Iowe Power and Light Co. 
112 Sixth Ave, Des Moines 5. lowe 
N. Bernard 


Iowa Public Service Co., Bast Div. 
400 Commercial Waterloo, lows 


©. RB. Wagener 


Iowa Public Service Co. 
Sioux City Division 
P.O. Box 778, Sioux City 4. BR. Trace 


Jeannette Shade & 
N. Fourth Jeannette, Po. 


Jefersen Blectric Co. 
Bellwood, Ii. L. Mewerer 


Jersey Central Power & Light 
501 Grand Ave, Asbury Park, N. J. 
D. J. Dewglas 


Co. 
N. Oreck 


Joleco tion 
2513 Baldwin St 


Jones Metal Products Co. 
West Lafayette, 


Joslyn Mfg. & Supply Co. 
3700 Se. Morgan &t., Chicage 9, Il. 


Kansas City Power & Light Co. 
P.O. Box 679, Kansas City 10, Mo. 
John M. Arthur, Jr. 


Kansas Gas & Blectric Co. 
P.O. Box 204, Wichita, Kane. 2. W. Hobson 


The Kayline Company 
2480 E. 22nd St. Cleveland 15, 
M. A. Bekine 


Kelso-Burnett Blectric Co. 
223 W. Jackson Bivd. Chicago 6, IN. 


x 
Herman St. Neshville, Tenn 
G. B. Daniels 


Keystone Blectric Manufacturing Co. 
2524-56 E. Tioga St., Philadeiphiea 34, Pa. 

Leonard M. Siege 
The Kirlis 


Company 
9455 E. Jefferson Ave.. Detroit 7, Mich. 
lean Kirtia 


Kopp Glass, Inc. 
Swisevale, Pa. P.O. Ashe 


The La Salle Lighting Products, Inc. 
145 Seneca Buffalo 3, N. Y. 
Richard ©. Piper, Jr 


Leader Electric Manufacturing 
3600 N. Kedsie &t., Chicago 186, 
Walter Glas 


The Leeds & Worthrup Co. 
4901 Gtenton Ave, Philadelphia 44, Pa. 

i. 
Libbey Owens Ford Glass Co., Plaskos 


Division 
2112-24 Sylvan Ave, Toledo, Obie 
Dr. M. Bigdew 


t Control Company 
3217 Casitas Ave, Los Angeles 26, Calif. 
Stanley B. Lindahl 


Lighting & Lamps 
114 East 830d &.. New York 16, N.Y. 
James Erteger 


Lighting Incorporated 
1834 Bo. Pigueros St. Los Angeles, Calif. 
Herry 


Lighting Products, Inc. 
2259 W. Park Ave. Highland Perk, I. 
D. 


Lightolier Co. 
11 East 36th St.. New York 16, N. Y. 
a. 


Line Material Co. 
Division of McGraw Blectric Co. 
600 North #th St. Milwaukee 1, Wis. 
M. OC. 


Sustaining Members 
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Wa 
: 
Louis, Mo. 
George Ledbetter 
a. Beye 
4 
» 
Wing 
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Litecontro! 
36 Viessant 


Watertown 72. Mase 
H. Lamson 


Lithonia Lighting Products Co. Inc. 


Lithenia, Georgia Robert J. Preemen 
Power & Light Co. 

142 Delaronde &.. Station “A.” New Orleans, 

le. ©. L. Osterberger 


Laminator, Inc. 
120 N. Peoris Chicago 7, 

Albert L. Arenberg 
B. Lyde Manat 


Rep. 
4922 Washington Bivd.. Iadiasapolis, Ind. 
rR 


Lynn Gas & Co. 

90 Eachange Lyon, Mass James 4. Cook 
Macbeth 

P.O. Box 950, Newburgh, N.Y 


Norman Macbeth 


Co. 
Malden, Mase 
Donald Bennett 


Blectric Products, Inc. 
199 14d Seneee St. Buffalo 3. N.Y 
1 


Malden Blectric 
157 Pieesant St 


Markel 


Le Ole Martinesu Blectrique Lte. 
24 ree de Rei, Quebec, Caonads 
Henri 


Metalcraft Products Company 
806.08 Cherry Philadelphia 4. Pa 
Nathan Bloom 


Metal Window Institute 
Pa George Hingeten 
Metro Baison Co. 
413 Washington Reading. Pe 

T. O. MeQuiston 


Metropolit Supply 
Chicago 6, 
a 


20 N. Jefferson St, 


4. 


Midwest Co. 
16th & Gentry Ste. No Kensas Clty 16, Me 


Sidney 


The 

Meriden, Cons @ W. Beals 
ppl Glass Co. 

98 Angelica St. St. Louis Mo Reed Muir 

Mississipp! Power Co. 

Gelfpert. Mise R. M. Shearer 


Power & Co. 


arn pete tuilding Jackson Lee Tayler 


Mitchell 
3625 Clybourn Ave 


Manufacturing Co. 
Chieage 14, 
Bernard Mitchell 


Modern Light Co. 
1612 Pine St. Lewis 3. Mo 
Kart L. Rundberg 
Modern Light & Equip. Co. 
3812 Wabash Ave. Chicago, I 
Offenders 
Moe-Bridges Corp. 
1415 Ave. Sheboygan, Wis 
Montana-Dakota Utilities Co. 
631 Becond Ave. Se. Minneapolis 2 Minn 
W.L 


Municipal Light and Power Dept. 
City of Pasadena California, 302 City Hall. 
Pasadena 1, Calif L. Bettannter 


Mutual Sunset Lamp Mfg. Co. Inc. 
540 Empire State Bidg 


New York 1. 
Thaw 


Whe Narragansett Electric Co. 


49 Westminster 


Providence 1. R. I 
©. R. Broadhead 


We ne he rs 


National Chemical & Manufacturing Co. 


Laminall Paint Div. 
3617 So. May Chicago 9. Il 
John Marshall 


Products 
Harrison St, Chicago 24, Il. 
Dd 


Mational 
4221 W 
Epp 


Welson-Tombacher Co. 
#1 Prospect St.. Brooklyn, N. 
M. J. Toembacher 


Mew Bedford Gas & Bdison Light Co. 
693 Purchase &t.. New Bedford, Mass 
W. 8. Penstermacher 


Mew Orleans Pa Inc. 
317 Baroone New Orieans, La. 
8. L. 


Mohawk Power Corp. 
100 Erie Bivd W.. Syracuse 2, N.Y 
Leland UecCormac 
Northern Blectric Co. Ltd. 
1620 Notre Dame West, Quebec. 
. Labey 


Northern Indiana Public Service Co. 
$265 Hohman Ave, Hammond, Inc 
C. Sackman 


Morthern States Power Co. 
Minneapolis 2. Minn Cart T. Bremicker 


Bdison Co. (Akron Div.) 

Akron 8, Ohio R. F. Hartenstein 

The Ohio Power Co. 

501.315 Cleveland Ave, 8. W., Canton 2, Ohio 
C. B. Merm 


The Ohio Public Service Co. 
P.O. Box 6068, Cleveland 1, Ohio. 
L. Denn 


Oklahoma Gas & Blectric Co. 
Box 1498, Okleshoma City 1, Okla. 


W. Greg 


Omaha Public Power District 
720 Electric Bidg. Omshe 2, Nebraska 
B. B. Schwein 


Overbagh & Ayres Mfg. Co. 
411 8. Clinton Chicago 77, 
Alfred A. Overbegh 


Pacific Gas & Blectric Co. 
245 Market San Francisco 5, Calif 
O. R. Deere 


Pacific Power & Light Co. 
522 Public Service Bidg., Portland 4, Oregon 
O. A. Root 


Peerless Electric Ltd. 
1000 I'ratt Ave. Outremont, Quebec. 
L. A. Von Duser 


Pennsylvania Blectric Co. 
535 Vine St. Johnstown, Pa 
Frank R. Knowles 


Pennsylvania Power Co. 
19 Washington St, New Castle, Pa 
P. @. Dingledy 


Pennsylvania Power & Light Co. 
901 St.. Allentown, Pa 
J. M. Stedman 


Pennsylvania Wire Glass Co. 
1612 Market St. Philadelphia 3, Ps 
Dr. Prenk W. Preston 


The Perfeclite Company 


1457 40th Cleveland, Obio 

L. Jaffe, Je 
Philadelphia Blectric Co. 
1000 Chestnat St Philadelphia 5, Pa 


A. B. Bryans 


Philadelphia Blectrical & Mfg. Co. 
1200-36 N. Sist St. Philadelphia 21, Pa 
R. A. Manwaring 


Phoeniz Glass Co. 


D. @. Cameron 


Monaca, Pa 


Pierce Blectric Co. 
367 West Adame Chicago 6, ID. 
John Pierce 


Pittsburgh, Pa. 
Robert W. McKintey 


Pitteburgh Plate Glass Co. 
Grant Bidg.. Pittsburgh 19, Pa. 


Pittsburgh 
307 Fourth Ave. 


B. Tucker 


Pittsburgh Reflector Co. 
403-411 Oliver Bidg.. Pittsburgh 22, Pa. 


Portland General Blectric Co. 
Electric Bidg.. Portiand 5, Ore 


The Potomac Bdison Co. 
55 E. Washington St.. Hagerstown, Md. 


S. 8. 


Public Service Co. of Colo. 
900 Fifteenth St. Denver, Colo. 


Public Service Co. of Indiana, Inc. 
Indianapolis 9, Ind. 


0. B. Buck 


110 N. St, 
O. Stewer. 
Public Service Co. of Northern Dlinols 
72 West Adams St. Chicago 3, Ill 
@. K. Hardacre 


Public Service Co. of 
Box 201. Tulsa 2. Okle 


Public Service Blectric & Gas Co. 
H. P. J. Steinmets 


Puget Sound Power 
860 Stuart Bidg.. Seattle 11, 
Prank 
Quadrangle Mfg. Ce. 
32 So. Peoria St., Chicage 7, ID. 
Dwight B. 
Mig. Co. 
Philadelphia, Pa 
Reuben Haberman 


Quaker City 
1720 N. Fifth St 


Quebec = Blectric 
107 Creig St.. West. Montreal, Que. 
Poul B. Pottres 
Quebec Power Co. 
229 St. Joseph St., Quebec, Que. 
Jean Saint Jacques 


Bambusch Decorating Co. 
40 W. 13th St.. New York 11, N. Y. 
Edward Rambwarh 


Revere Mfg. Co. 
6009-17 N. Broadway, Chicago 40, Il. 
Fen Marker 


Revere Electric Supply Co. 

757 West Jackson Blvd. Chicago, 
Floyd Fernew 

Rochester Gas & Electric Corp. 

#9 East Ave. Rochester 4, N. ¥ 


Prank ©. Tayler 
Rockland Light & Power Co. 
Nyack, N.Y D. &. Schaab 


Rohm and Haas Co. 

222 W. Washington 8Sq., Philedelphis 5, Ps. 
Tetelag 

Ruby-Philite Corp. 

32.02 Queens Bivd.. Long Island i, w. 
Lewis Phillipe 


Rumsey Electric Co. 


1007 Arch St.. Philadelphia 7, Pa. 
T. W. Lewer 
Electric Supply Co. 
1160 Stout. Denver, Cole C. O. 


S & M Lamp Co. 
119 West 36th Piece. Los Angeles 54, Calif 


im Shievefe 


The Safety Car Heating & Lighting Co. 
Box 904, New Haven 4, Conn. 
J. Rennedy 
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St. Joseph Ry. Light, Heat & Power Co. 
620 Francis St.. St. Joseph 2. Mo. 
P. O'Conner 


Sandee Manufacturing Co. 
5050 Foster Ave. Chicago, Il. 
Cortes N. Sprankle 


Sandel Manufacturing Co. 
3618 Se. Loomis Place, Chicago 9, Ill. 
4. L. Sanda 


San Diego Gas & Electric Co. 
P.O. Box 1831, San Diego 12, Calif. 

4. B. 
Savannah Blectric & Power Co. 


Sevannah Ga J. L. Davidson 


Schockett Electric Co. 
1061 Broadway Denver 3, Colo. 
Cart Schrenz, Jr 


Schomer Blectric Supply 
164 8. Broadway, Aurora, Il. 
Damel Schomer 


The Scott-Jaqua Co. Inc. 
316 Indians Warehouse Bidg.. 
dianapolis, Ind Byron @. Jaqua 


The Albert Sechrist Mfg. Co. 
1717 Legan &t.. Denver 5, Cole. 
L. Prence 


L. J. Segil Co. 
3500 W. North Ave. Chicago, Ill. 
Lowes 


Shawinigan Water and Power Co. 
600 Dorchester St, W., Montreal, Que. 
7. KE. Waeen 


The Sherwin-Williams Co. 
101 Prospect Ave, N. W., Cleveland 1, Ohio 
7. A. Meacham 


The Sight Light Corp. 
P.O. Drawer ©, Deep River, Cona. 
L. Canfeld 


Silvray Lighting, Inc. 
RB. K. O. Bidg., Radio City, New York 20, 


4. Smith from Co. 
217 Everett Ave. Chelsea, Mass. 
Joseph Mahman 


Smoot-Holman Co. 
821 No. Eucalyptus Ave. Inglewood, Calif. 


L. A. Hobbs 


Bola 
4633 W. 16th St. Chicago 50, 


Marechal 


t Mfg. Co. 


Solar 
1357 8S. Jefferson St., Chicago 7, Ill. 


The Solex Co. Ltd. 
280 Faillon St, West, Montreal, Que. 
Leon Beauchamp 


Calif. Bai Co., Ltd. 
601 West Sth St.. Los Angeles 55, Calif 
Rey BE. Dahlin 


Southern Canada Power Co. Ltd. 
355 James West, Montreal, Que. 
George R. Atchinaon 


Southern Colorado Power Co. 
Box 75, Pueblo, Cols. 


Santh 


G. W. M@iiken 


Southern Indiana Gas & Blec. Co. 
P.O. Box 569, Evansville 3, Ind. 
©. EK. Graham 


Southern Ligh Mfg. Co. 
P.O. Box 2546, Orlando, 
Maz K. Aulick 


Southwestern Gas & Elec. Co. 
Box 1106, Shreveport, La. 
J. B. Buiott 


Southwestern Public Service Co. 


Amarillo, Texas 
J. B. Cunninghaw 
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The Spero Corp. 
18222 Lanken Ave. Cleveland, Ohic 


Herbert |. Spere 


Mfg. Co. 
Philadelphia 42, Pa 
Bernard 8. Heller 


7 
8001 Laycock 


Steber Manufacturing Co. 
2700 Roosevelt Rd. Broadview, Maywood, Ill. 
T_L. D. 


Steiner Blectric Co. 
3500 Milwaukee Chicage 41, Ill. 
George 8. Steiner 


Sterling Reflector & Mfg. Co. 
3249 West Grand Ave. Chicage 51, Il. 
Anton Oberhuber 


Stone Co. 
489 Henry Elizabeth 4 N. J. 


Bert Wedems 


Sunbeam Lighting Co. 
77 E. 14th Place, 11, Calif. 
erbert L. Erieger 


Sun-Lite Man 
2555 Bellevue Ave., Mich 


Pred Binder 


Detroit 7, 


Sun-Ray Fluorescent Co. 
600 South Michigan Chicago, Il. 

Jerome Gimbei 
Sylvania Electric Products, Inc. 


1740 Broadway, New York 19. N.Y 
D. P. Caverly 


Blectric Co. 
Cass & Tampe Sta. Tampa 1, Fi. 
J. Gannen 


Prank C. Teal Co. 
3222-24 E. Jefferson, Detroit 7, Mich 


Harold C. Smith 


Texas Blectric Service Co. 
Electric Bidg.. Fort Worth 1, Texas 
R. B. Hendricks 


Thompson Biectric Co. 
1101 Power Ave. N. E.. Cleveland 14, Ohio 
Parvington 


Thayer B. 


Thompson-Wilson Company 
737 Spring St.. N. W.. Atlanta, Ga 
Thomas A Willis 


Teledo Bdison Co. 
Edison Bldg., Toledo 4, Ohio 
Charles A. Harrison 


Toronto Mydro- 
14 Cariton 8t.. Teronte 2, Ont. 


4. W. J. Stewart 


Torstenson Glass Co. 
3233 N. Sheffield Ave. Chicago 13, Ill. 


Eimer L. Teretenson 


Triangle Industries 
600 W. Adame S8t., Chicago, Il 
Leonard Cohen 
Blectrical Supply Co., Inc. 
S. Potomac Street, Hagerstown, Md 


Robert A. Stott 


Tru-Lite Ltd. 
#24 Notre Dame W., Que. 


Omer M. Trude 


Underwriters’ Laboratories, Inc 
207 E. St., Chicago 11, 


Union 
12th & Locust Sts, St. Louis 1 


Mfg. Co. 
Canton 5, Ohio 


Unistrut Corp. 
4118 Menroe Ave 


W. A. Porterfield 


Mich 
James W. Attwood 


The United Dluminating Co. 
80 Temple St.. New Haven 6, Conn. 
B. Haskell 


Wayne 


New Haven, Conan. 
W@iam R. 


Div. aa 
190 Whalley Ave, 


Utah Power & Light Co. 
Box 899, Salt Leke City 10, Utab 
W. A. Huckine 


Verd-A-Bay Corp. 
615 Front 8t., Toledo 5. 


Johan ©. Virden Co. 
6009-6103 Longfellow Ave 


0. 8. Lew 


Cleveland 8, Ohie 
@. Sawyer 


John C. Virden, 
35 Front St.. East, Torente, Ont 
P. Rirkpetrict 


Blectric & Power Co. 
Richmond, Va 4. @. Helteclaw 


Voigt Co. 
1649 No. Broad Philadelphia 29, Pa. 

C. 3. 
The F. W. Brass Co. 
Vermilion, Ohio 4. Webehela 


‘Warren Electric Co. 
P.O. Box 2594, Heuston, Texas 
BR. Thempeee 
The Washington Water Power Co. 
P.O. Drawer 1445, Spokane 6, Wash. 
Cert L. 


Co. 
225 Galveston Pittsburgh 12, Pe. 


Rortand 
Weisbach Bngineering and Management 


Corp. 
1500 Walnut St, Philadelphia 3, Pa. 
a. 8. Adam 


Westinghouse Electric Corp. 
1216 W. 68th St. Cleveland 1, Obie (P.O. 
Box 5817) Ww. White 


Westinghouse Blectric Supply 
113 North May Chicago 7, 
Henry 


Westinghouse 
Bloomfield, N. J. 


West Penn Power Co. 
14 Wood St. Pittsburgh 30, Pa. 
Barry 


The Wheeler Insulated Wire Co., Inc. 
150 BE. Aurora St, Waterbury 91, Conn. 
George B. Hora 


Div. 
Semuel @. 


Wheeler Reflector Co. 
275 Congress 8t., Boston 10, Mass. 
Seam 
Wiedenback-B Co., 
lll Bighth Ave, New York 11, N. Y. 
W. C. Stockberger 


RB. & W. Wiley, Inc. 
119 Dearborn St., Buffalo 7, N. Y. 
B. Alderman 


x. B. Williams Products Co. 
108 S. Main Carthage. Mo 
Wiliame, Jr. 


Wilmot Castle Co. 

1255 University Ave. Rochester 7, N. Y¥ 

7. A. Wilson Ligh & Display it4. 

9 Morrison 8t.. Toronto, Ont 4. 4. 


The Windsor Utilities Comm. Myére 
Div. 

149 Chatham &t., W., Windsor, Ont. 
Ww. 
The Wiremold Company 

Hartford 10, Conn 


Wisconsin 
Public Service Bidg.. Milwaukee 1, 
Wisconsin Gas & Blec. Co. 
100 Third St. Racine. Wis Dunham 
Wisconsin Power & Light Co. 
122 W. Washington Ave. Madison 1, Wis. 
Howara 


Wisconsin Public Service 
Green Bay, Wis 


Worcester County Electric Co. 
11 Poster Worcester, Mase 
Fred B. Littlefield 


4. @. Bur 
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RAMBUSCH BANK LIGHTING IS Tadot-Made/ 


T the Manufacturers Trust Company, 5th Ave. at 43rd ore ready to help you. For further details or o free con- 
St., New York, Rambusch artists and engineers worked sultation, contact this office or the Rambusch representative 
together, blending efficient modern lighting with ornate archi- nearest you. Do it today! 
tectural detail. To do this, Ram- 
busch Annulites* were built into 
| specially designed plates made to 
match the delicate pattern of the 
ceiling. These assembled units were 
then simply fastened to the ceiling, 
replacing ploster sections pre- 
viously removed. * Now the tradi- 
tonal beauty of this interior is pre- 
served. The ample supply of glore- 
free illumination helps the employees do their important jobs 
better — with the ease and confidence and improved morale 
thot always accompanies good lighting. « If you hove a diffi- 
cult lighting problem, Rambusch engineers and designers ceiling section. Annulite in place. 
S. & Foreign Patents Reg. U. S. Potent Office 


RAMBUSCH uancractunas 40 WEST 13% STREET, NEW YORK II, N.Y. 
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YOU GET FROM 
SYLVANIA TUBES 


2-YEAR TESTS PROVE SYLVANIA’S SUPERIORITY 


Sylvania Fluorescent Tubes offer at 
least 50% longer life than the other 
two leading brands. 
Exhaustive laboratory tests, with the 
most popular tube types, definitely 
prove this statement. 

THE CHART TELLS THE STORY! 
The chart shown below gives the final 
results. It shows that Sylvania Fluores- 
cent Tubes lasted an average of 7500 
hours, or 50% longer than brand “B”, 
more than 60% longer than brand “ A”. 


SYLVANIA MORE 


Sylvania Electric Products Inc. 

Dept. L-2909, 1740 Broadway 

New York 19, N. Y. 


SYLVANIA TUBES STAY BRIGHTER! 


In addition to their longer life, tests 
showed that Sylvania Fluorescent 
Tubes maintained a greater brightness 
at all times than either brand “A” or 
“B”". Measurements were based on 
>on standards obtained from 
U. S. Bureau of Standards. 

All test conditions were identical. And, 
today's continuing tests show no devia- 
tion from the original data. 


CHECK THESE SYLVANIA SAVINGS! 


Sylvania Fluorescent Tubes avera 
life of 7500 hours means that, un 
average conditions, they can be 


Please send me complete information about 
the life and brightness of Fluorescent 
ubes. 


Street 
State. 


Py 
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of American Standard Practice 


AMOTHER WAKEFIELD STAR INSTALLATION 
conwst of tow contmwows tows of 
er two lomp 40W Wobeflield Stor: with mdwect 
WHITE ples reflectors 3500 white Avorexent lomps 


How a typical Coordinated Classroom was 1. An Engineering Survey by an Independent 
inating Engi . (A copy is 


created in a typical school, using standard avail- Consulting Ill g Eng 
able lighting equipment and other materials, and yours for the asking.) 
achieving brightness ratios and reflectances 
2. Write also for ‘The Coordinated Classroom” 


either equaling or bettering those recommended 
by the American Standard Practice for School by Darell Boyd Harmon, a 48-page illustrated 


Lighting, is told in detail in: brochure. 
THE F. W. WAKEFIELD BRASS COMPANY, VERMILION, OHIO 


Over-ALL Lighting 


A BASIC CLASSROOM 
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The world’s most modern light source... 
General Electric slimline fluorescent 


2. INSTANT START... NO STARTERS 


| 


3. SINGLE PIN BASE... EASY TO REPLACE 


4, LOWER UPKEEP 


5. HIGH EFFICIENCY 


6. LONG LIFE 


NO OTHER LIGHT SOURCE offers all these adv an- 
tages of slimline—newest form of fluorescent, 
another General Electric development. Up to 
eight feet in length, its long, graceful lines of 
light bring new beauty to stores, offices, res- 
taurants, other places of business. 


pres: Write for illustrated booklet: “Modernize 
with G-E Slimline”, Lamp Department, 
General Electric, Division 166-1E9, Nela Park, 
; Cleveland 12, Ohio. 
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WITH SANDEE FLUORESCENT PANELS! 


1. SAVE SAFELY... with UNIFORM FULL THICKNESS! 

2. SAVE SAFELY..with ELIMINATION OF DANGEROUS OVERHEAD WEIGHT 
3. SAVE SAFELY..with BREAKAGE REDUCTION OF 80% TO 90%! 
4. SAVE SAFELY. . with LOWER SHIPPING COSTS .. (ABOUT \% THE WEIGHT OF GLASS) 
5. SAVE SAFELY. .with QUALITY THAT GIVES LONG TERM SATISFACTION 


added features that bring added savings . . 
Standard panels, widths — 2" to 6"..No die cost.. Light stabilized .. Clear or 
translucent white .. Flat or convex uniform radius. Get bigger value. Ask for 
samples and prices today! 


AND BOTTOM PANELS 


COMPAN 
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ERTSUOERS OF PLASTICS. FOR AL 
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TWO NEW 48 and 96" 
SLIMLINE LUMINAIRES 


THE “WASHINGTON” SLIMLINE LUMINAIRE feotures 
on egg-<rate louver bottom ond Skytex satinol gloss 
side-ponels. tt is mode in 2, 3 and 4 lamp models. 
Stondord operation is 425-MA with T-12 Lomps. Bridge- 
truss construction assures ao unit which “hugs” the ceiling 
when it is surface mounted. 


THE “HARRISON” SLIMLINE LUMINAIRE, in 2, 3 of 4 
lomp models. Gracefully curved side-ponels, flot bottom. 
of Aibe-ite distinguish this modem slimline 
lymincire. Comp units ore designed 
especially for use with the “Horrison” ond other Pres- 
dential Fluorescent Luminaires. 


The flexibility of Pittsburgh Permaflector Lighting Equip- 
ment is a modern miracle of design and construction. 


For example— Pittsburgh Permaflector Slimline Lumi- 
naires are available in 48” and 96” lengths. They may be 
surface or pendant mounted, individually or end-to-end. 
When used with companion incandescent down-lights, 
they can be installed to form squares, rectangles, ‘“T'’s’’ 
cross-overs, checkerboards and other patterns. 


Such flexibility allows you full creative e: pression and 
makes possible “custom designed” lighting results with 
economical standard equipment. 


Write today for more information on these versatile units. 


Pirtspurch ReFLectoR COMPANY 


41) OLIVER BUILOING PITTSBURGH 22, PENNSYLVANIA 
MANUFACTURERS OF FLUORESCENT & INCANDESCENT LIGHTING EQUIPMENT 
Permafiector Lighting Engineers in All Principal Cities 
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No wonder Prexicias lighting wins 


approval. It provides glarefree, shadow- 


less illumination wherever installed, from 
Directors’ Rooms to housewives’ kitchens. 
The full output of the lighting source is 
evenly diffused across the surface of this 
highly efficient acrylic plastic. Result: A 
luminous atmosphere notable for low 


brightness contrast and high visibility. 


PLeXIGLAS aids design and installation, 
too. Lightness and strength mean easy 
erection with fewer, lighter supports. 
Resistance to breakage and discoloration 
assures low-cost maintenance. And the 
variety of translucency-grades in flat, 
patterned, or corrugated material, 
coupled with the ability of PLexicLas 


to be formed readily and economically 


to almost any desired shape, gives al- 


most unlimited scope to fixture design, 


— Piexietas is used for both diffusion and reflection of 
light in the General Electric Company Board of Directors’ 
Room, New York City. White translucent panels in the 
9-foot-square fixtures diffuse perfectly the light from 18 
Siimlines mounted only 2%" from the acrylic plastic 
surfaces. Lightly sanded on the outside, the panels also 
act as diffuse reflectors for indirect lighting from hanging 
fixtures that are used when the main lighting is not 
needed. Fixtures designed and installed by The Frink 
Corporation, Long Island City, New York. 


animously 
tors un 
tne Board of 
4 
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ius as ceiling lighting fixtures in the Directors’ Room 
of Cleveland's Bank of Ohio produce an average illumination 
of 75 footcandles on the conference table. Each fixture measures 
approximately 6 x 8 feet and consists of four corrugated bottom 
diffusing panels with curved side panels formed from 12” strips 
of flat material. Ten 96" 300MA C.E. Slimline and two 40-watt 
fluorescent lamps (mounted at right angles at the ends of the 
Slimlines) illuminate each fixture. All lamps are 3000°. Fixtures 
installed by Bell Electric Company. Design consultants: W. E. 
Conley, General Electric Co.; John Liston, George S. Rider 
Ceo.; W. A. Mize, Cleveland Electric Iluminating Company. 


TELL US ABOUT YOUR PROBLEM 
We will be glad to work with you on specific lighting 
applications. Write us today. Let us show you how 
PLexictas can provide the best answer to your light- 
ing problem. 


is @ trade-mark, Reg. U.S. Pat. Off. and in principal foreign 


comntries. 
CHEMICALS a FOR INDUSTRY 


ROHM HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in prince cal foreign 


(Canadian 
Crystal Glas 


Mreet, 
Toronto, Oot 
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with PLASTIC PROCESS 
diffusers and shields! 


ECONOMIZE and speed up production with PLASTIC PROCESS 
ready-to-use sections. 
A large variety of smartly designed sections -—— with contours, 
shapes and dimensions that are flexible enough to meet any 
problem of size or light transmission and diffusion. 

The PLASTIMODE “Section Sampler” 

Sent FREE on Request 
to Fluorescent Fixture Manufacturers 


A compact, convenient ‘file’ of 3-inch sections in a permanent, 
attractive box plus our complete catalog. Indispensable as a 
reference for design engineers or manufacturers. 

We shall be pleased to have our engineering staff cooperate in 
designing parts to your specific requirements. We serve manu- 
facturers in all parts of the U. S.— prices quoted delivered to 


your plant. 
Telephone us at our expense — BRadshaw 2—3139, Los Angeles 
Or wire (collect) to 


BEASTIC PROCESS CO., INC. 


Representatives in principal cities 


ILLUMINATING ENGINEERING 


iM PROVE Eluaracront 
N 
i 
a 1266 
{ 
662. N. ROBERTSON BOULEVARD - LOS ANGELES 46, CALIFORNIA, 
ISA 


TO WHAT YOU CAN DO 
WITH LIGHTING! 


BY 


“DECIDEDLY BETTER™ 


DAY-B RITE OFFERS YOU 


FLEX-ABILITY 


Premium quality without Premium cost 


Send for your free copy—today 
Imagine your possibilities with Plexoline! New beauty . . . Day-Brite Lighting, Inc. : 
new patterns... a whole new world of lighting ideas made 

possible through Day-Brite’s versatile Plexoline. An in- Toronto 6, Ontario 

genious system of linear sections and curved accent units, 
Plexoline permits truly unlimited fluorescent lighting 
possibilities at mass production costs. And the famous 
Day-Brite quality delivers unequaled performance plus 
low-cost installation and maintenance 


Please send me copies of your free booklet, 
PLEXOLINE—IMAGINATION AT WORK.” 


Nome 
Firm Position 


But to realize all the advantages Plexoline offers you, get —— 


the full Plexoline story. 


City lone 


SBPTEMBER 150) 


i 
SS 
>» 
— 
2 | 
; 
i ANGULAR. 
tt | pesicns 
g 
} 
| 
| 
| 
Shee 


TOAYLITER} 


~LOUVERLITE SLIMLINE]) 


MINATING ENGINEERING 


j 
4 50, MASSACHUSETTS 
\ 
\ 
\ \ \ \ 
3 
7 
3 
4 
Wf 

if 

outstanding lighting fixtures, incorporating exclusive and important features... more 
_The new Smithers Price Catalog availble, and deenbes al” 

Smitheraft commercial and industrial fixtures... an and: “working” — 2 
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Holophane Provides the Most Effective OUTDOOR LIGHTING 
.... for All Production and Security Purposes 


Write for the Latest Holopbane Book on Outdoor Lighting .. . 
This important publication backed by 50 years of experience in 
the field, gives authoritative information and recommendations as 
to the units best suited for any particular application. It also in- 
cludes diagrams and practical suggestions on spacing, mounting 
height, footcandles and other pertinent data. 


TTA for the Asking! 


Write today for your copy of 
“Outdoor Lighting”. There is no 


1000 watt Refractolens® UNIT No. U-850. 
Ideal for a wide variety of outdoor locations. 
May be mounted against wall or recessed. 
Refracts the light downward at about 65° and 
spreads it laterally through 180°. For uniform 
illumination, about times the — in 
above ground. is Refractolens unit is 

to withstand heat, shock and weather. Rugged : Madison Avenue, New York 17 

cas aluminum alloy bousing has hinged door Please cond me, with on 
for access to lamp. Lighting, Illumination Specie 0. 


HOLOPHANE COMPANY, Inc. 


lighting Adthonnes Since MADISON. AVENUE. NEW YORK Y 
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Wolophane hos designed specific unit 
for each phase of outdoor lighting, 
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Modern office design requires eff- 
ciency, beauty and economy in light- 
ingware. To achieve these ends Corn- 
ing ALBA-LITE and FOTA-LITE 
were selected for the new Mutual 
Life Building in New York. With 
each type offering its own advan- 
tages, both contribute high level, 
glareless illumination while adding 


to decorative harmony 


If you are concerned with specify- 


ing lighting, whether for stores, 
offices, schools or other public build- 


ings, it will pay you to investigate 
Corning ALBA-LITE and FOTA- 
LITE. You will see for yourself why 
so many others have found that they 


offer the ideal solution to many 


lighting problems 


MUTUAL LIFE BUILDING, NEW YORK CITY 


Architects. Shreve, Lamb and Harmon Associates 


4 1 al Electrical Engineers: Clark, McMullen and Riley 
General Contractors: Turner Construction Company 
Fixture Manufacturers. Frink Corporation, Sylvania 
ia Electric Products, Inc. (for their own offices). 

& i a Electrical Contractors: Lord Electric Company, Inc. 
ar a. Gloss: Corning ALBA-LITE and Corning FOTA-LITE. 

Wi 
his FOR EFFICIENT 
ATTRACTIVE LIGHTING 


Twenty-two of the twenty-five floors 
ore equipped with Corning ALBA- 
UTE gloss in recessed troffers. Ports 
of the three remaining floors ore 
equipped with Corning FOTA-LITE. 
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Advantages of Corning FOTA-LITE 


A remarkable new lighting medium, Corn- 
ing FOTA-LITE is flat glass with white 
diffusing louvers permanently embedded 
by a photographic process—over 100 lou- 
vered cells per square inch! The 45° cut-off 
is contained within the thickness of the 
glass (3)"), instead of with bulky louver- 
ing materials requiring costly maintenance 
With Corning FOTA-LITE, vertical light 
is effectively transmitted by the glass, while 
the diffusing louvers eliminate glare at cut- 
off area. Fixtures can be made shallow and 
dust-tight. Strong, light in weight and free 
of warpage, FOTA-LITE has unlimited 
applications in recessed or pendant lighting 
fixtures, continuous row or complete lumi- A fow of the 109 is tho encestive of 


" Electric Products, inc. thot equipped with Corning FOTA- 
nous ceilings. Sample on request LITE in this building. 7 


it is significant that Sylvanio Electric Products, Inc., one of the 
leading manufacturers of lighting equipment selected Corn- 
ing ALBA-LITE and FOTA-LITE for some of its executive 
offices in the Mutual Life Building. 


Advantages of Corning ALBA-LITE 


One of the 22 floors of the Mutual Life Building 
Corning ALBA-LITE has long been recog- equipped with Corning ALBA-LITE in recessed troffers. 


nized for its qualities of diffusion and bright- 
ness control. With an efficiency of more 
than 90°, even light transmission and low 
panel brightness, ALBA-LITE is a thin 
opal that is adaptable to almost any fluor- 
escent installation 

Available in many bends as well as flat 
sheets, ALBA-LITE affords unlimited de- 
sign flexibility. It will not warp, discolor 
or scratch. Easily cleaned, it does not re- 
tain finger prints and resists weathering 
Widths up to 24”, lengths up to 100”. It 
may be used in fixtures or glass ceilings as 
required. Send for Bulletin LS-17 which 
describes this versatile lighting glassware 


CORNING GLASS WORKS [Comino ciniswous 


CORNING, NEW YORK Dept. 1E-9, Corning, N. Y. 


Please send O comp'ete information on Corning ALBA-LITE. 
bce Fle complete information and somple of Corning FOTA-LITE. 


Technical Products Division: Laboratory Gi Signal . Glows 


Pipe, Gavge Glasses, Lightingware, Optical Gioss, Gloss Components 
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SMALLER: The famous SOLA Sequen- 
start design greatly reduces bulk and 
weight Decreases fixture weight, cuts 
shipping costs and installation expense. 


COOLER: Maximum heat rise, 35° C. or 
less (thermo-couple measurement). SOLA 
Sequenstarts are the only ballasts with 
ventilated capacitor compartments. 
Cooler operation reduces air conditioning 
load and prolongs ballast life. 


MORE VALUE: All SOLA Ballosts are 
gvoranteed for one year. In addition to 
the significant saving on original cost, 
these extra values save many dollars on 
operating costs: less watts loss . . . more 
lumens watt . . . lumen output varying 
less than * 2.5% regardless of line volt- 
age fluctuations of + 15%. 


COMPLETE RANGE: Four brand new 
ballasts, including two new Sequenstart 
Ballasts, have been added to the SOLA 
line. These new Sequenstarts bring the 
advantages of the SOLA Sequenstart 


principle to any installation. 


a Patents Pending 


For full data on the SOLA “Sequenstart” Ballasts write to Department C. 


Constant Wllage 
S O LA 
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... With all the advantages of incandescent 
Plus the modern appearance of fluorescent! 


The SKYLIKE system brings you a 
new concept of lighting . makes it 
possible for you to offer your commer 
cial customers something dramatically 
different, better—and lower-cost! In 
addition to superior-quality illumina 
tion for seeing and for selling--and 
other features of strong appeal to users 
SKYLIKE has the contractor ad 
vantages of simple wiring, light weight 
and fast installation, and complet« 
freedom from service call-backs 


In fact, this new adaptation of sil 
vered-bowl incandescent lighting pro 
vides a combination of important 
practical advantages not found in any 
other lighting system: 


. High initial and maintained light output 
. Softly diffused shodows. 

. Low brightness and 90° shielding 

. Me flickering, blinking, or hum. 

. Warm color—most desired by 
merchandising experts. 

6. Instant starting. 

7. Variable lamp size—150- te $00-wart 

8. Me light loss from darkened walls or 
ceilings. 


WIDE FREEDOM OF USE 
In addition to all its technical advan 
tages, SKYLIKE is modern, hand- 
some, and versatile in application 
Units fit 24” x 24” ceiling tiles, fully or 
partially recessed, or may be surface 
mounted. -in patterns, With 
a simple accessory and a semi-silvered 
bowl lamp, SKYLIKE is converted 
for directional or accent lighting 


AMAZINGLY LOW-COST! 
Because it is so simple—simple in 
construction; simple in wiring; free of 
ballasts, starters, and accessories 
SK YLIKE is low in cost to the 
cost of equipment delivering com 
parable results!). Its light weight 
makes for casy handling, fast installa 
tion, and lower-cost supporting con 
struction. There's no transformer or 
starter maintenance. SKYLIKE can 
be relamped from the floor (no step 
ladder!) with a lamp changer 


rows of 


EASY TO CLEAN—The 87% re. 
flection foctor of SKYLIKE’s 


enamelled ceiling is 


easily 
| clean. 


ing with ao damp cloth. Relomp 
ing can be done from the floor 


ACCENT LIGHTING or directional lighting is readily accomplished 
with SKYLIKE by the substitution of a semi-silvered-bow! lomp 
ond o simple occemory, os shown above 


SILVRAY 


Greyber Building, 
420 Lexington Ave. 
New York 17, New York 


Please rush me details of Silvray 
SKYLIKE lighting. 


Nome 


State 
3045 


20A 


Ve 
* a 
: 
| 
* 
9. Floer-service relamping—ne ladders | 
10. Hermeticatly sealed silver reflecting 
surtoce. 
$ 
sabe 
© Gay} 
we 
: a 
Grayber Electric Co., inc. 
| 
maintaine 
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‘122.W. CATALPA AVE.” 


CABLE ADDRESS: ADTRANS 
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THESE 4 MODULES ARE THE 


_ THEY FIT TOGETHER LIKE THIS... FOR LIGHTING 


. 


50,000 different patterns possible — 20% more light! 


Nothing in lighting compares with moputr! Nothing 
in lighting matches MODULF's custom-fitting flexibility 


and economical high-efficiency Only MITCHELL makes MODULE 


It’s amazing! With just 4 simple, low cost “building ee co 
blocks of light,” MITCHELL MODULE offers unlimited wes 
e grows” with every lighting need; vers more 
custom-fitting lighting patterns to fit any commercial ight: steye 


interior MODI LE'S exe lusive plastic louver passes 20°, eary Gu if you heven’t oll the MODULE fects, write 
MORE LIGHT. Simple fitting together of units (mechani- tedey for full descriptive details 


cally and electrically) permits low cost rearrangement 


of patterns at any time to suit changing needs. MODULE 


mixes all light sources smoothly in one harmonious MITCHELL MANUFACTURING COMPANY 
handsome system—puts the light exactly where it's 2525 N. Clybourn Ave. + Chicago 14, Illinois 
needed. No ordinary fixtures can match MopULE —the In Conede: Mitchel! Mfg. Co., Lid., 11-25 Davies Terente 
only lighting that custom-/fits with standard /ow-cost units 


YOU SELL module INSTALLATIONS WHEN YOU TELL THIS SELLING STORY — 
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AN UNBEATABLE COMBINATION 
FOR YOUR COMPLETE 
STREET LIGHTING INSTALLATION 


A feeling of safety and security 


No business after dark or... 
A busy shopping center 


Gloomy streets avoided by motorists or . . . 
Traffic flowing easily by 

Modern lighting makes the difference. Pemco 
Luminaires, backed by 68 years of Street Light- 
ing manufacturing and “know-how,” will literally 
transform your town or city. We recommend that 
Pemco Luminaires be mounted on Union Metal 
tapered steel round or octaflute standards . . 
ruggedly constructed to give a lifetime of service. 
Easy to install . . . require little maintenance. 


Left, Union Metal Design 6400 
Round Monotube Pendent Light- 
ing Standard with Pemco 815 
Type Luminaire. 


oa 
Lid 
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= 
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Right, Union Metal Design 6401 
Octaflute Monotube Pendent 
Lighting Standard (transformer 
type base) with Pemco 813 Type 
Luminaire. 


Pemco 602 type Luminaire. Pemco 306 type Luminaire. 
Wet Process Porcelain Insu- Side entrance aluminum 
lator, exterior binding posts, hood, asymmetric reflector. 
alzak reflector. Refractor or 

Glebe 


Low-cost upkeep and replacement is paramount in modern Street Light. For information on PEMCO’S com- 
ing practice. Interchangeable parts not only lewen the need for ware- plete line of Street and Highwa 
housing large stocks of maintenance equipment, but simplify changeover Lighti Sent e ; 
from one type of luminaire to another. Long-range planning with ae Seeger. Sage 
PEMCO Interchangeable Luminaires will pay big dividends in reduced PEMCO General Catalog No. 90. 


future costs. 


PHILADELPHIA ELECTRICAL & MANUFACTURING CO. 


1200-36 N. 31st Street, Philadelphia 21, Pa. 
Sales Offices in Principal Cities 
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Continued from page 597 


presents two chapters concerned with 
the nature, size and growth of the 
American Economic System. Part 2, in 
four chapters, presents the essentials 
of static theory; Part 3, in six ch upters, 
concerns the Dynamic Swstem, and the 
“condition for Progress” which em 
braces such practical subjects as com 
petition and monopoly costs, profits 
wages, and produetivity under actua 
operating conditions. Part 4, nine chap 
ters, is concerned with stability in the 
Dynamic System, embracing such points 
as the behavior of money, prices, the 
national income, the principles of the 
generations of ineome business flu 


tuations, business « les, and business 


forecasting 


Vision: Its Development in Infant 
and Child, ty Arnold Gesell, M.D. 
Frances M.D., and Glenna Bullis 
assisted by Viviene Ig, O.D. and G. N 
Getman, O.D.; published by Paul B 
Hoeber, Inc., Medical Book Depart me nt 
of Harper & Bros. New York, 1949; 
329 6 by 9% inch poges, 72 illustra 
tions; $6.50. 

This book is based on studies at the 
Yale Clinie of Child Development of 
the visual functions and skills of chil 
dren from birth to ten vears of age 


Chapter headings are as follows 


The ove of and has all the advantages 


row, Orientation the background and 

The growing or wate The genesis 
vison. “Infancy, The preschool years, ‘Th but scaled down to human, handy size 


years 


Developmental pttes ‘ sual domain 


complex of vieu in ons oung eve ’ 
ad Easier Service and Maintenance 


Malde velopment 


Development A | ONE MAN ...€an carry it, relamp it 


gene mount it, maneuver it 


child viston 

Re No starters — no starter trouble 

Virtually same lumen output per foot as 8-ft. 
lomps 

e Easier to store 

e Safer—safety codes in large national 
organizations require 2 men to handle 

ligenee, and even personality make up anything longer than a man’s height 

The basie cumphasis is on the normal Available in every 2 or 4— 40W fluorescent 

aspects und the minor deviations of fixture in the complete GUTH line. For full 

visual development.’ details, call your nearest GUTH Resident 

Engineer or write today for Bulletin 871-1 


The authors show that “vision is pre 
foundly integrated with the total action 
systems of the child his posture, his 


manual skills aud motor attitudes intel 


Schools, » B. Perkins 


Walter D. Cocking; published by th IGHTING 


Reinhold Pullishing Corporation, 
W. 42nd St.,. New York City, 1949; 2 THE 3, 
Sl, x lity inch pages profusely 0 Mi ‘ANY Louis MISSOURI 
trated: $10.00. 

Ilere is another easy to read, infor 
mative volume of the Progressive 


Architecture Library It lise usses 
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WAFER THIN 
ONLY 3%” DEEP! 


LOUVER 


SOLD THROUGH ELECTRICAL DISTRIBUTORS 
FOR DETAILS WRITE FOR BULLETIN No. 11251 


FLUORESCENT FIXTURES OF CALIFORNIA 


Mothers 3320-18TH STREET, SAN FRANCISCO 
Seuthers «8613 IMPERIAL STREET. LOS ANGELES 
PLANTS 1318 S. W. FIRST PORTLAND, ORE. 


ontinued from page 24A 


sehool building design from all aspects 
of interest to the architect. Fourteen 
pages deal with lighting, ten of which 
are devoted to daylighting. There are 
thirty illustrations ineluded specifically 
to show the latest trends in lighting 
school buildings. However, a large per 
centage of the other photos and draw 
ings throughout the beok contain ideas 
helpful @o the lighting designer 


Lighting Technique, by B. F. Fedo 
rov; translated from the Russian by 
W. R Stoker with an additional section 
by W. T. O'Dea; published by Hutchin 
son’s Seientifie and Technical Publica 
tions, Stratford Place, London, W.1, 
England; 200 x 84-inch pages, 128 
illustrations, 54 tables; price 25s. 
This book, written by a leading au 
thority in the field of electrical engi 
neering in the U.S.S.R., covers the fun 
damental principles and practical as 
pects of illumination design. The levels 
of illumination mentioned are consid 
erably below those recommended in the 
U.S.A., but the mathematical analyses 
und general design data should be help 
ful to American lighting engineers. 
More technical than many = similar 
American texts, it is recommended for 
use as a reference, but not for casual 


reading 


Electric Lamps, 
Lighting Serviee Burean, 2 Savoy Hill, 
London, W.C.2, England, 1949; 147 544 


x inch pages, 107 illustrations; 


published byw the 


price 10/ ineluding postage 
This very 
written to give those in the electrical 


little volume was 


readable 


industry “at least the rudiments of the 
‘how’ and the ‘why’ of the lamps they 
use and sell.” It contains a wealth of 
information on lamps produced by the 
Electric Lamp Manufacturers’ Associa 
tion of Great Britain. Introductory see 


tions include a ten-page history of light 


sources followed vy chapters entitled 
nature of light, production of light, and 
modern lamp making. Thereafter de 
tailed data are presented on the me 
chanical and electrical construction, 
electrical and photometric characteris 
ties, color, applications, and economics 
of available types and sizes of filament, 
mereury, sodium, fluorescent and mis 


cellaneous other modern lamps. 


An Index of Nomograms, by Douglas 
Payne Adams; published jointly by the 
Technology Dress of Massachusetts In 
stitute of Technology and John Wiley 
& Sons, Inc. New York, 1950; 174 
pages; $4.00 


Continued on page 264A 
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This book lists over 1700 alignment 
‘liagrams published in well-known pe 
riodicals covering a wide range of 
technica! fields. For each nomogram 
included the following data are given 
title, variables employed, author, peri 
odieal, month, year, volume, namber 
and page. The 34 charts listed under 
illumination relate to photometry, mea 
surement of light, daylighting, artifi 
cial lighting caleulations, street light 
mg, residence lighting, reflectors for 
fluoreseent lamps, and economic com 
parison of fluorescent and filament 
sources. 


Gray Finishes for Industrial Appara- 
tus and Equipment, sponsored by the 
Mechanical Standards Committee of the 
American Standards Association, Pub 
lished as ASA Z55.1-1950 by ASA, 70 
East 47th St.. New York 17, N. ¥ 
eight pages, 8*4 x 11 inches: plus four 
standard color chips; price, 35¢ per 
copy for pamphlet tlone, 2.50 complete 
with color chips. 

Representing several years of work 
on the part of the Illuminating Engi 
neering Society in cooperation with 17 
organizations and groups representing 
all classes of manufacturers and users, 
this American Standards specification 
represents an important forward step 
in the unified efforts of industry to re 
‘luce the number of colors for indus 
trial apparatus, machines and equip 
ment. General scceptance of this new 
standard by individual manufacturers 
ind purchasers of industrial equipment 
is expected to reduce considerably the 
cost of finishes and finishing Pur 
chasers of equipment will benefit by 
greater ease and accuracy in specify 
ing colors, and in securing matching 
colors on different equipment from dif 
ferent manufacturers. 

Each of the four grays may be ape 
ecified by a name or a number given 
below. The numbers indicate the ap 
proximate degree of lightness and 
darkness of grays. Munsell notation 
for hue, value and chroma accurately 


identifies each color 


Name Number Munsell Notation 
Light Gray Gray 8966.10/054 
Med Light Gray *49Giray 10864.90/0 60 
Med Dark Gray Gray 94 
Dark Gray *24Grey 1082.40/118 
“Closely approximates Machine Tool Gray 
7B) « standard of the National Machine Tool 
Builders Assoriatior 


Contrary to the popular conception 
of grays, they are not necessarily vari 
ations in proportions of black and 
white. They may be light or dark 
colors with low or weak chroma (leas 


than 15 Actually Light Gray 


Continued on pag 


SEPTEMBER 1950 


‘BEAT THE HIGH COST 
OF FREQUENT 
REPLACEMENTS 


WITH THE 


RIGHT LAMPS 


FOR THE JOB 


There are special lamps for every special need — and Champion makes them all. @ 
Use them wherever there's shock: Champion Rough Service Lamps (illustrated) are 
built to take sudden shocks and bumps. @ Use them wherever there's vibration: 
Champion Vibration Service Lamps are correct around heavy or high speed ma- 
chinery. @ Use them wherever there's splash: Champion Hard Glass Lamps stand 
up under exposures. @ Use them wherever high voltages are encountered: Champion 
High Voltage Lamps are specially made for circuits ranging from 220 to 300 volts. 
@ For drying, for heat, for spot and flood lighting, for any special need — USE 
CHAMPIONS! Ask your supplier, or Champion's Engineering Service, to check trouble- 
some locations, and to assist in the solution of your lighting probl No obligati 


‘CHAMPION LAMP WORKS 


ths 
i, 


= 

4 

= 

| 
: | i 

4 J rad 

| 

(3a) 
of 

26A 
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green, Medium Gray is a blue green, 
und Medium Dark and Dark Grays are 


eye 


blues under the more discerning 


of a spectrophotometer 


Color Psychology and Color Therapy, 


PATRONS 


Graw-Hill Book Co. Ine. New York 
City, 1950; 284 pages, 6 x Y inches; 
price $4.50 


Introducing this work as “a factual 


study of the influence of eolor on 
human life,” the author reports that he 
PAY FOR was motivated by twe desires: first, 
“to assemble a wealth of data on color 
psychology and color therapy which 
has a «credible basis in facet rather than 
fancy”; this was done by a comprehen 
sive search into literature Second, 
“with good evidence so brought to 


¥ ah gether to appeal te seience and the 


medical profession thanden = old 


*aD ‘ prejudices and to give eolor its honest 
due.” The author states that he is 


“eonvineed that a fair appraisal of 
color will restore its prestige in the 


eves of modern medicine and will lead 


to great human benefit.” 
eeoeeoooeoooeooeoeoeoeooeoeoooaoeoeoeoeoeeoc0ac0c0c0cco0o0o0d This generous array of data on the 
history of color in science and medi 
cine presents a broad review of facts 
ind information on its bielogieal, pay 
POWERSTAT Dimmers shelogical sed viesal anpects. Bogie 


ning with a description of old supersti 


tions connected with eoler, this hook 
) a presents an analysis of color as slated 


to human life. It provides an interest- 
Patrons of cafes, cocktail lounges, night clubs, restaurants enjoy and ore fovor ing discussion of colors’ therapeutie 
ably impressed by wert lighting effects thot create an atmosphere of bright values, explains its effects and use in 
goiety of the warm intimacy of apparent seclusion lighting effects that J 
ere easily efficiently and economically achieved with POWERSTAT Light lecorating and fashion work, in hospi 
Dimming Equipment tale. in schools and factories, and in 


relieving fatigue and promoting safety. 
By dimming, blending, brightening light, POWERSTAT Light Dimming Equip 


The author has arranged his material 
ment provides an economical meons of providing greater patron pleasure 


POWERSTAT Dimmers ore available in capacities ranging from 1,000 to 30,000 te show what has been done and what 
wotts in non-interlocking peckoged” and interlocking types to odequately « heing done with color, and to what 
serve simple ond elaborate requirements The complete line of manually oper 
ated and motordriven POWERSTAT Dimmers corry Underwriters’ Laborotories 


approval. They con be employed with existing 
lighting systems of in new building plans with modern medical practitioners, n the 


eqval ease for both incandescent and cold cathode nature of an argument that they should 
lighting installations recognize the importanes ef and 


illow it to serve its heneficial purpose 


POWERSTAT DIMMER TYPE DM 2000 


is just one of many dimmers built by Superior tt 


is motor driven for convenient, pushbutton control 
POSITION WANTED 


from one of several remotely locoted stotions 


Rated at 120 volts. 50 60 cycles, ovtput variable Graduate desiga 
from 0 to 2000 wotts Smoller or lorger POWER and sales of commercia ne tal lighting in 
tal © table tes stallations Following among architects, engi 
immers ore available for a voriety of uses cilities. and electrical trade ia Pean 
eyivania, Delaware Ma and. and I) ¢ wil 
ng to relocate and travel. Address Box 132 
GET A FREE COPY OF THIS BULLETIN, full of photo- Huminating Engineering ety ae = 

(fee 1 Madison Ave ‘ York 1 

=) graphs. circuit diagrams ratings, dimensional drawings 
and other useful applicaton informanon write us todey AVAILABLE 
PApertence ghting representative for fixture 
t SO9O DEMERS AVE. BRISTOL, CONNECTICUT snufactarer or electrical firm, New York or 
‘ hern New Jerse Many vears contact with 
4 te or tine ¢ neers «wholesalers 
‘ tilit pany 
4 ae engineers \ tomed to meking 
: ndustrial lighting layouts Address Box 133 
BRISTOL, CONNECTICUT Muminating Engineering Seckety, Publications 
on | Madisen Av New York 10, N. ¥ 
POWERSTAT VARIARL( TRANSPORMERS A.C POWER SUPPLIES STABILINE VOLTAGE QEGULATORT 
"7A ILLUMINATING ENGINEERING 
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PHOTOVOLT 
UNIVERSAL PHOTOMETER 


HEADQUARTERS 
FOR LIGHTING 
EQUIPMENT 


A photoelectric foot-candle meter of high sensitivity 
for accurate measurement of all types of illumination. 


@ 4 measuring renges: 0-5, 0-25, 0-100, 0-500 ft.-<dl. 


Also: Mod. 210 with twin-photocell search unit and 
0.005 ft.-cdl. / div. for clear registration of lowest 
light levels in street and highway lighting surveys. 
Write for Bull. No. 200 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


Offices in Principal Western Cities—Branch and Warehouse in San Francisco 


for “Contemporary Lighting in Modern and Traditional Interiors” 


We suggest 
WiremocD 
SLIMLINE UNITS, 


DESIGN 21SW 


These units were designed especially to take full advantage of the 

pias compact and efficient Slimline lamps, while at the same time offer- 

_ 3 ing all of the simplicity, ease of installation and flexibility of the 
i ; Wiremold No. 2100 raceway. Note especially the compact cross 
i’ @ SECTION, ideal for special cove and valance effects lo- 
ent ee on ed cated ballasts are a great advantage in most installations of this 
ENTER Unt 4 A ’ kind, saving space and eliminating noise. Wiremold supplies 
convenient bailast boxes and connections are easily made. 

. = Write for further details or consult your Electrical Contractor. 


THE WIREMOLD COMPANY + HARTFORD 10, CONNECTICUT 


@ WIRED and ASSEMBLED @ EASILY INSTALLED end CONNECTED @ WHITE ENAMEL FINISH 
@ FOR USE WITH REMOTELY LOCATED BALLAST @ UNIT OR CONTINUOUS STRIP INSTALLATION 


SEPTEMBER 


pa 
3 
Simpie in operation, dependable, conveniently portable 
@ Available with cosine-corrected photocell search unit EQUIPMENT | 
¥ 
(SMOOT-HOLMAN 
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Acme Electric Corp. 
| Advance Transformer Co. 
Benjamin Electric Mfg. Co. 
Champion Lamp Works 
Corning Glass Works 
_ Curtis Lighting Inc. 
Day-Brite Lighting Inc. 


Fluorescent Fixtures of California 


General Electric Co., Lamp 
Graybar Electric Co. Inc. 


Edwin F. Guth Co. 


Holophane Co. Inc. 


Kopp Glass Inc. 


Litecontrol Corp. 
Miller Co. 
_ Mitchell Manufacturing Co. 
For Lenses and Filters Philadelphia Electrical & Mfg. Co. 
Photovolt Corp. 
as YOU Want them... ™ 


Pittsburgh Reflector Co. 10A 
Rambusch Decorating Co. 5A 
‘ | R.L.M. Standards Institute Inside Back 
The engineering and manufacturing skill of 
the Kopp Glass organization guarantees lenses | Rohm & Haas Co., Plastics Div. 11A, 12A 
and filters as YOU want them. Colors are ; 
faithfully produced and accurately duplicated. | Sandee Manufacturing Co. 9A 
Beam control designs give the results you Smithcraft Lighting Division 15A 
desire, whether you want the light diffused, 
concentrated, spread or a combination of Smoot-Holman Co. 28A 
these. Kopp Glass lenses are dimensionally | Sola Electric Co. 19A 
accurate and uniform. a 
Write for the 24-page bulletin which Sunbeam Lighting Co. 30A 
describes Kopp products and services. Superior Electric Co. 27A 
Sylvania Electric Products Inc. 6A 


KOPP GLASS, INC. 


FP. W. Wakefield Brass Co. 
Westinghouse Electric Corp., Lamps Back Cover 
Westinghouse Electric Corp., Lighting 1A 


SWISSVALE, PA. Wiremold Co. 28A 
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1950 TECHNICAL CONFERENCE 
PROCEEDINGS 
centaining complete preprints of all technical papers 


presented at the LES. National Technical Confer. 


ence, Pasadena, Calif. August 2] through 24, 1950 


Since it is probable that all of the Conference 
papers will not be published in full in ILLUMI 
NATING ENGINEERING, this wolume has been 
prepared for those Society members and others whe a 
wish the complete presentation for record or refer an Acme Ele 
ence purposes. Ballast is made to such o 
cellence that normal magnetic hum is 

and then further silenced ‘thru impregnation 
pee copy from: Assembly is sealed in the case, solidly imbedded 

‘in heat and cold resisting compound. Noise free 

PUBLICATIONS OFFICE operation is assured 


ILLUMINATING ENGINEERING SOCIETY ACME ELECTRIC CORPORATION 
51 MADISON AVENUE 299 WATER STREET CUBA, WN. Y. 
NEW YORK 10. N. Y. 


SS: the sine of quality.. 


The Sunbeam Visionaire label on a luminaire is 
your assurance of getting the best in quality light- 
ing equipment. As in all Sunbeam designs, this new 
Controlens* type 5340 series has been refined 
through research conducted in Sunbeam's own 
Photometric Laboratory. This research takes such 
form as determining the results of variations in the 
wave form of voltoge and current on the life of 
lamps ond related eq Combining the re- 
sults of this research with the very best in moterials 
and workmanship, this new series is UL. approved 
for use for 4 75-Watt 430MA lomps and ouailiory 
equipment. Featuring a full-length piano hinged 
lens frame, this unit is available in two and three 
lamp types in 48", 72” and 96” lengths. 


SUNBEAM LIGHTING COMPANY T77 EAST 14TH PLACE LOS ANGELES 21, 
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miller HARTFORD with 
fitting gives you 
’ LIGHTING PATTERNS UNLIMITED 


No longer need suspensi ted lumi- 
naires look like something added to provide 
the required illumination. Using the new 
Miller PATTERNIZER, the HARTFORD lumi- 
naire can be installed to form ceiling patterns 
as desired, PATTERNS UNLIMITED, making 
the lighting a harmonious part of archi- 
tecture. Add to this, the flexibility of the 
HARTFORD, available for use with general 
line or Slimline fluorescent lamps, and with 
a choice of three types of hinged door en- 
closures to provide well-diffused illumination 
ample in quality and quantity. And you hove 
a new, better kind of surface lighting — at 
LOW OVERALL COST. For complete details, 
write for HARTFORD - PATTERNIZER Catalog. 


Kan 


miller company 
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Urgently Needed 


The addition of 


to the Lighting Sales and Service Staffs of the Electric Light and 
Power Companies to Help Put Over the Planned Lighting Program 


Wherever the full support of personal sales follow-up is given to the 

educational and promouonal phases of the Planned Lighting Program, Se 

the soundness of that program is amply demonstrated. i 
A timely Message to ; 

the MANAGEMENTS of 


the Nation's Electric Light 
and Power Companies 


Unfortunately, most lighting sales and service departments are under- 
manned. They do not have the personnel with which to do the type of 
selling job required to take complete advantage of the load-building 
Opportunities existing today in Industrial Lighting and all other types 


of lighting. 
LIGHTING SALES DEPART- 
MENTS SHOULD BE REBUILT. 
The facts are, that too many depart- 
ments are below 1940-41 levels, 
while—with increases in population, 
factories and commercial establish- 
ments—the personnel in these depart- 
ments should be at the highest levels 
in history! 


Now that generating capacity short- 
ages are definitely behind us, and re- 
serve capacity is steadily increasing, 
the number of men engaged in light- 
ing sales ought to be increased sub- 
stantially, even doubled and tripled! 
Men with the necessary basic educa- 
tion and training are now available 
These men should be trained to fa 
miliarize themselves with the pro- 
duction and lighting problems of 
their customers. They should be 
trained to effectively portray the ben- 
efits of good lighting and the 
importance of Industrial Lighting 
Equipment which meets nationally 
recognized standards. 


INSISTENCE UPON HIGH 
QUALITY LIGHTING UNITS 
IS ESSENTIAL, to the success of 
any lighting plan. And bound up in 
the lighting plan's success is the repu- 
tation of the utility company in the 
mind of the buyer. For in the final 
analysis, it is the utility company 
which will share at least part of the 
blame for failures that may result 
because of inadequate or sub-stand- 
ard lighting equipment. 


BUYERS MUST BE GIVEN 
THE FACTS about the importance 
of high quality lighting equipment 
to the lighting plan. It is of vital im- 
portance theretore, that these new 
lighting men be trained to provide 
customers with all of the facts about 
the basis for determining standards 
of durability and performance in In- 
dustrial Lighting Units. 

The RLM Standards Institute will 
gladly assist Electric Light and Power 
Companies in such training by pro- 


published in the interest 
of the entire Lighting 
Industry 


RLM 


viding, at no cost, adequate quantities 
of the new RLM STANDARDS Specifi- 
cation Booklets. Recently revised and 
completely up-to-date, this book con- 
tains the RLM standard specifications 
for 18 fluorescent and incandescent 
Industrial Lighting Units. Also in- 
cluded in this book, are facts about 
the inspection and certification pro- 
gram sponsored by the Institute 
which are valuable in giving the 
buyer a complete understanding of 
the RLM Label and its importance 
to him. 

For copies and other assistance, write 
RLM Standards Institute, Suite 823 
326 W. Madison St., Chicago 6, IIL 
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New Krypton-Argon Lamps 


in pre 
ducing see 
ond 


hgh! sources 


you CAN BE SURE...1F iTS 


Westinghouse 


Cut Fluorescent Cost 


This new Westinghouse lamp, containing equal 
amounts of krypton and argon gases, produces 4860 
lumens . . . six percent more light than the 85-watt 
lamp which it supersedes . . . at a total electrical in- 
crease of only three watts. 

The size of the lamp remains the same . . . 5 feet 
long and 2'x inches diameter . . . and operates in either 
85-watt or the old 100-watt lighting equipment. The 
90-watt lamp is 17 percent more efficient than the 100- 
watt, all-argon lamp which the 85-watt lamp had re- 
placed . . . and it triples the light output of a 100-watt 
incandescent bulb. 

The new 90-watt lamp is available in the five stand- 
ard shades of white. For more information about this 
new cost-cutting lamp, call your Westinghouse Lamp 
Distributor or write to Lamp Division, Westinghouse 


Electric Corporation, Bloomfield, New Jersey. 


. P 4 
‘ 
‘ 4 
‘ 
y 
" 
4 
2? 
“us 
. > 
&; 
an 
; 
Sence the wor 
hes scored 35 
4 
fy 
4 
~ 


